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NORTH AMERICAN PARASITIC COPEPODS BELONGING 
TO THE LERNAEOPODIDAE, WITH A REVISION OF THE 
ENTIRE FAMILY. 



By Charles Branch Wilson. 

Department of Biology, State Normal School, Westfield, MasMchtuetts, 



INTRODUCTION. 

The present is the eleventh^ paper in the series based on the 
collection of parasitic copepods in the United States National Mu- 
seum and deals with the family Lemaeopodidae. 

For several reasons the necessity of supplemental study has been 
greater than in connection with any of the f amiUes previously treated. 
The Lemaeopodidae are soft-bodied, without any chitin framework, 
external or internal, to hold them in shape. Consequently they shrink 
and often become so distorted during preservation that the museum 
specimen gives very little idea of the original. Most of the species 
are transparent when aUve, and much of their internal anatomy can 
then be plainly seen. But in a preservative they become opaque and 
require dissecting or sectioning before anything can be learned with 
regard to their internal structure. 

Finally a knowledge of both sexes of the various genera, and of 
the developmental stages through which the larvae pass has been 
found necessary for the establishment of a rational basis of classifica- 
tion. And the greater bulk of such information must be obtained 
outside of a museum collection. 

The development of the family was worked out at Lake Maxin- 
kuckee, Indiana, during the simmiers of 1906, 1908, and 1909, and 
has already been published as the ninth paper of the present series. 

Isolated developmental stages and the males of many species were 
obtained at Beaufort, North Carolina, while working for the United 

iTbe ten preceding ptpen, all of which were pabliehed in the Proceedings of the United Btatei 
National Maseom, are: 1. The Aigolidae, vol. 25, pp. 686-742, pis. 8-27. 2. Deaorlptlons of ArgoUdae, 
▼01.27, pp. 627-655, 88 tezt:flgnres. 3. The Caliglnae, vol. 28, pp. 479-672, pis. 5-29. 4. The Trebinae 
and EurTphorlnae, vol. 81, pp. 669-720, pis. 15-20. 5. Additional notes on the Argnlidae, vol. 32, pp. ' 
411-424, pis. 29-32. 6. The Pandarinae and Ceorophiae, vol. 83, pp. 823-490, pis. 17-43. 7. New Speotes 
of Callghiae, vol. 33, pp. 593-627, pis. 40-56. 8. Parasitic Copepods from the Pacific Coast, v<d. 85, pp. 
481-481, pis. 66-83. 9. Development of Achtheres afMoptUU Kellioott, vol. 89, pp. 189-226, pis. 29-86. 
10. The Ergiiilidae, vol. 89, pp. 968-^400, pis. 41-60. 
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States Bureau of Fisheries. For these excellent advantages the author 
is indebted to the courtesy of the Hon. George M. Bowers, former 
United States Commissioner of Fisheries. 

The internal anatomy has been derived partly from the study of 
living specimens at each of the above localities, and partly from 
serial sections made in the laboratory of Johns Hopkins University, 
as noted in the ninth paper above mentioned. 

A number of specimens, including several of the new species, were 
collected by Dr. Edwin Linton during his investigations on the 
cestode and trematode parasites of fishes, and were generously turned 
over by him to the present author. These specimens are always 
excellently preserved and have proved of great value in the present 
study. 

Several years ago Dr. R. R. Gurley, at that time in the employ of 
the United States Bureau of Fisheries, collected in manuscript form 
all the available data regarding copepods parasitic upon our North 
American freshwater fishes. These notes have been placed at the 
author's disposal, and as they included complete translations of 
everything written on North American species by foreign authors 
they have proved extremely valuable. Acknowledgment is made in 
the text whenever these notes have been incorporated. 

Dr. Nathan Fasten, of the Department of Zoolc^y at the Univer- 
sity of Wisconsin, has recently published three excellent papers on 
the habits and development of a species of this family which infests 
the common brook trout. At the author's request Dr. Fasten very 
kindly loaned mounted specimens of the copepodid larvae and male 
of this species, Saimincola edwardsii, which have been of much use for 
study and comparison. 

As here constituted the family includes 23 genera and 136 species, 
of which 12 genera and 21 species are new to science. 

In addition there are several other genera and species which at one 

time or another have been included in this family, but which must be 

regarded as synonyms or as not sufficiently well established to be 

definitely located. 

ECOLOGY. 

Wherever the Lemaeopodidae may be placed in any scheme of 
classification, all authors will agree that they are fixed parasites and 
extremely degenerate. Consequently we should look for marked 
sexual dimorphism, a partial or total loss of the powers of locomotion, 
and a corresponding complexity in the means of prehension. And 
we find these abundantly exemplified. 

Sexual dimorphism. — The differences between the sexes manifest 
themselves not only in an enormous disparity in size, coupled with 
a corresponding dissimilarity in the structure of the body and its 
appendages, but also in the methods and extent of prehension and 
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locomotion. Such dimorphism as has to do with structure will be 
treated under morphology (see p. 571), while that which concerns 
locomotion and prehension follows under those headings respectively. 

Locomotion. — The larvae alone in this family possess the ability 
to swim about freely and that only for a remarkably short period, 
during which they must seek out a host and attach themselves to it. 
During this free stage the larva swimis about actively with a jerky 
spiral motion by means of its two pairs of swimming legs. Fasten in 
his experiments with the brook trout parasite, Salmincola edwardsii, 
found that the average distance covered by a single contraction of 
the swimming legs was about an inch. When the motion ceased the 
larva at first took an upright position, then turned upside down and 
sank to the bottom where it lay as it struck, with either the dorsal 
or ventral side uppermost. It was also able by means of its first 
antennae to cling to the side of the aquarium, or to suspend itself 
from the surface film of the water. By means of its peculiar spiral 
locomotion it is enabled to cover the maximum of territory with the 
minimum of muscular energy. 

Female. — After the female larva has once become attached it can 
not loosen this connection and form another, but must remain in the 
same place all the rest of its life. If the arms (second maxillae) are 
short, as in many species of ClaveUa, scarcely any freedom of motion 
can be enjoyed. The parasite is not only fixed in position, but it 
can not turn or flex its body, and becomes fully as helpless as some of 
the Lemaeidae or Chondracanthidae, whose head and neck are buried 
in the flesh of their host. On the other hand, if the attachment 
organs are long and slender as in many species of Brachidla, Lemae- 
opodinay etc., while the tips of these arms remain at a fixed point the 
body of the parasite can describe quite an arc. The arms are sup- 
plied with powerful muscles which swing the body to one side or 
restore it again when once displaced. In this way the animal often 
escapes being brushed or scraped off from the fish, especially those 
species which attach theselves to the fins, where, of course, there is the 
greatest danger. After the female is once fastened to her host she 
loses during subsequent moults the two pairs of swimming legs which 
were all the locomotor organs she ever possessed. She finds excellent 
aeration for her eggs and a good position from whence to discharge 
the copepodid larvae when once they have matured. And there is 
also an abundance of food, so that she is well provided for during life. 

Male. — The free-swinaming period of the male larva is no longer 
than that of the female, and the two often fasten themselves side by 
side upon the same fish. But while this attachment is permanent 
in the case of the female, it is only temporary for the male. 

When the two have become sexually mature the male, on swinging 
around upon its attachment filament and coming in contact with the 
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body of a female, lets go of the filament and fastens himself to the 
female by his second maxillae and maxillipeds; and remains upon her 
body for the rest of his life. Not being permanently fixed, he is 
able to crawl about over the female's body, and is found sometimes in 
one position, sometimes in another. But such motion is slow amd 
laborious and probably is only practiced when necessary. Unlike the 
female the male does not always lose his swimming legs, but may 
retain them; they become very small and dwarfed, however, and lose 
all their swimming setae, so that they are no longer of any service as 
locomotor oi^ans. Furthermore the male does not increase in size 
with successive molts like the female, but remains dwarfed, little if 
any larger than in its copepodid stage. The mating of the sexes 
in this family takes place upon reaching maturity, just after the molt 
at the close of the second copepodid stage. But the male may remain 
clinging to the body of the female long after this mating, sometimes 
possibly throughout the life of the latter. 

Prehension. — The organs of prehension are the second maxillae 
and maxilUpeds. As explained elsewhere,^ the copepodid larvae, 
both male and female, seize their host with the maxiUipeds, rub 
the frontal margin of the head against the skin of the gill arch or 
fin until the outer end of the attachment filament is firmly glued 
in place by means of the adhesive fluid it contains. As the coiled 
filament is drawn out of the head, or subsequently, the larva grasps 
its inner end between the claws at the tip of its second maxillae. 

Fasten,* observing Salmiricola edwardsii under the microscope, 
describes its attachment as foUows: . . . ''As soon as the copepod 
comes in contact with the filament of the gill its mouth parts (max- 
iUipeds) are inserted into the flesh, and by means of the powerful 
claw-like second maxillae it begins to rasp the filament until it forms a 
cavity within it. As soon as this occurs, the anterior portion of the 
copepod's head, the frontal margin, is brought in contact with the 
cavity and the inclosed attachment filament is injected into the hole. 
The spherical mushroom body adheres to the flesh and the regenerat- 
ing tissue of the gill soon incloses it tightly, thereby fastening the 
organism firmly. The mouth parts are then withdrawn from the 
flesh of the gill filament. In this condition the parasite remains 
attached for a short time. Then the second maxillae detach the pos- 
terior region of the attachment filament from the head margin and 
they themselves become permanently attached to this end of the 
filament." 

The exact time or even the method of attachment are specific or 
generic in significance. That which concerns us in dealing with the 
family is the fact that the larva is attached at the first by a frontal 

1 Proo. U. B. Nat Mas., yoL ao, p. 2n. t jonm. Animal Bthavtor, vol. 3, No. 1, p. 66. 



Digitized by LjOOQIC 



HO. 2063. NORTH AMERICAN PARASITIC C0PEP0D8— WILSON. 569 

filament. The proximal end of this filament is afterwards transferred 
to the second maxiUae, which thus become the organs of prehension 
in the adult. The hold thus secured is retained by the female through- 
out life, the second maxillae gradually elongating and fusing with the 
filament. In most of the species these organs become so long that 
they entirely usurp the fimction of prehension, and leave the maxilli- 
peds out of commission, so far as holding the parasite on its host is 
concerned. 

In the male such fusion does not take place, but as soon as he has 
found a female the second maxillae release the frontal filament and are 
afterwards used in anormal manner as prehaisileorgans alongwith the 
maxillipeds. Accordingly in the male the second maxiUae retain 
their original musculature, whidh is similar to that of the maxilHpeds. 
And the male uses these two pairs of appendages in exactly the same 
manner, moving about the little that it is able by employing them 
alternately, grasping with the maxillipeds while it reaches forward 
with the maxillae and obtains a new hold, then releasing and reaching 
forward with the maxillipeds. In this way the organs serve the 
double purpose of prehension and locomotion, in fact aU the locomo- 
tion of which the adult males are capable. 

In the female, on the contrary, the musculature of the second 
maxillae becomes highly modified. There is no further use for the 
claws, and so the muscles that would otherwise move them become 
atrophied. The rest of the muscles are gathered into long bands or 
bundles, which run the entire length of the maxiUa and are strong 
enough to move the whole body. Such modified organs of prehension 
are, so far as known, peculiar to the females of the present family, and 
nothing like them is found in any of the other copepods. After being 
once attached the females are incapable of any further locomotion, 
even the sort practiced by the males so that neither pair of appendages 
can function for this purpose. If there were not some further use for 
the maxillipeds we should expect to find them dwarfed or degener- 
ated, but they retain to the full their shape and powerful musculature. 
This is because the famale uses them in procuring her food. Ordi- 
narily her body hangs free from the host, supported solely by the 
second maxillae. In order to obtain requisite nourishment the head 
and mouth of the parasite must be drawn up to, and held in contact 
with, the skin of the host. This is done by means of the maxilHpeds, 
and is fully as important a function as the one served by the second 
maxillae. 

Hosts. — ^This family of parasites is widely distributed amongst 
fishes in both salt and fresh water. Some of our best food and game 
fish are infested with them, and when they once obtain entrance to 
a stock pond, fish hatchery, or aquarium they usually multiply so 
rapidly as to become a serious nuisance, and may even kill the fish. 
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Their free swimming period is, of course, the only time that their 
enemies can get access to them, and this period is so brief that not 
many of the larvae are killed. 

But the brevity of this period also operates as a regulator to pre- 
vent the parasites from becoming too numerous. For unless ^ey 
find a host during this period they quickly perish. The shorter the 
period, therefore, the fewer wiU be those whose search is successful. 
In the crowded confines of a stock pond, on the contrary, practically 
every larva is sure of finding a host. And aU too often the gills of the 
fish become so crowded with parasites that they can not perform 
their normal functions, and the fish are suffocated. Among fresh- 
water hosts the various species of trout and salmon, the white fish 
of the Qreat Lakes region, and the bass and perch are the ones most 
infected, the parasites being confined to the two genera Salmincola 
and Achtheres. 

Among salt-water fish many members oi the large family of Gadidae, 
particularly the cod and haddock, the muUets (Mugilidae) the rays 
(Dasyatidae), the skates (Rajidae), and the sharks are the most com- 
mon hosts. 

Food. — ^These parasites feed upon the blood of their host, as is 
shown by the fact that they fasten to the gUls or fins. They are also 
furnished with mandibles which were evidently designed for piercing 
the skin of their host, and whose margin is cut into saw teeth, which 
not only penetrate the flesh but also lacerate the wound and thus 
stiDiulate the flow of blood. Adult females are frequently obtained 
with their alimentary canal filled with blood, but the color of the 
latter is quickly removed by the digestive fiuids. It is a question 
whether the male ever eats anything at aU, and if he does, what con- 
stitutes his food. The following facts and considerations have an 
important bearing on this question: 

1. The adult male possesses a pair of mandibles as large, as power- 
ful, and as suited for laceration as those of the female. He has also a 
well-developed esophagus and stomach, but in aU those examined 
there is no trace of an intestine or anus. 

2. There are no digestive glands connected with the alimentary 
canal, but the stomach is lined with large gland cells, which are filled 
with a liquid that undoubtedly aids in digestion. The abundance 
of these celb more than compensates for the lack of glands, and would 
be amply sufficient to digest such food as blood. 

3. The excretory glands are exceptionally large and are provided 
with good-sized ducts. It would seem as if they could take care of 
all the residue that would be left undigested. 

4. The male does not live on the body of the host, but clings tightly 
to some convenient place on the body of the female, and no specimens 
have ever been found on the fish's gills, although repeated search ha9 
been made for them. Males have been found clinging to the second 
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maxillae of the female, and it is possible that they can crawl along 
these appendages to the fish's gills and there obtain food. But that 
does not seem very likely, because there are many species in which the 
second maxillae are as long as the entire body, and a few species in 
which they are two or three times the body length. Such a distance 
would make a rather long journey for so slow moving a creature as 
the male, and if it was a case of traversing the distance or going 
hungry, it would most likely result in the latter. Possibly the male 
may be brought close enough to the gill when the female draws her 
body down to obtain food. At all events the male must derive what- 
ever food he eats from the fish host and not from the body of the 
female. 

5. The spermatophores attached by the male to the sexual open- 
ings of the female are large and contain a goodly number of sperma- 
tozoa. Probably a single pair of them would supply the female with 
sufficient spermatozoa to fertilize all the eggs she can lay during her 
lifetime. Furthermore, the careful study of the sexual organs of the 
male given on pages 590, 691, indicates that only a single pair of 
these spermatophores are formed. Hence it is unlikely that the male 
lives very long after fastening the first pair in place. 

6. Both sexes necessarily go without food during the free swimming 
period, since their mouth parts then are only suited for obtaining food 
parasitically . During the second copepodid stage they both suck the 
blood of the fish upon which they have fastened. The female uses 
this food to increase greatly in size, as well as to develop her various 
organs. The male does not increase at all in size, but devotes all his 
food to the maturing of the spermatophores. After these are fully 
developed and put in place on the body of the female no more food is 
required unless a second pair is to be formed, and even then the amount 
of food demanded would be relatively much smaller. On the contrary, 
the female must have an abundance of food to ripen her eggs, to carry 
them in the external sacks until they hatch, and to form, ripen, carry, 
and hatch successive new batches of eggs. In view of these considera- 
tions it is reasonable to suppose that the duration of life for the male 
is much shorter than that of the female. He requires little, if any, 
food after he has transferred from the host to the body of the female. 
And the absence of an intestine and anus would insure the complete 
digestion and absorption of all the food taken previously. It seems 
probable, therefore, that the male does eat the fiish's blood while it 
remains attached to the giUs, but that it gets no food after it has 
transferred to the body of the female. 

MORPHOLOGY. 

Oenerdl body form of female. — Owing to the degeneration consequent 
upon fixed parasitism there has been a fusion and elimination of the 
various body regions. We can no longer distinguish a cephalon, a 
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free thorax, a genital s^ment, and an abdomen as in the less d^en- 
erate families. These are separated in the copepodid stages of 
development, and may then be discerned with comparative distinct- 
ness. But they are entirely lost in subsequent moiilts, and the body 
of the adult female usually shows only two regions, and even these 
are sometimes (Bdsanistes) so fused that it is dijBGicult to distinguish 
them. 

The first region corresponds to the cephalothorax in other copepods, 
and includes the head with its antennae and mouth parts, the neck, 
which is sometimes half the entire length or more, and the organs of 
attachment, the second maxillae. The remainder of the animal is 
fused together to form the other region, which we may call the trunk 
and which thus includes the posterior portion of tiie thorax, the 
genital segment and the abdomen. 

In the copepodid stages the segmentation of the trunk is distinct, 
but it gradually disappears with maturity, until it becomes wholly 
lost in the adult {davdla, Basaniates), appears only in the anterior 
portion of the trunk (Lemaeopoda), or is indistinct with a fusion of 
some of the parts (Achtheres). But even in those genera which exhibit 
the most complete fusion of the body parts the musculature is still 
broken at regular intervals, each of which indicates a point of 
s^mentation. 

In some species of Salmincola, Olavella, etc., there is also a small 
knob at the posterior end of the trunk, which is weU separated from 
the rest of the body and which has alwa]^ been called an abdomen. 
But it is so rudimentary and insignificant when it does appear, and it 
is so often lacking that it would not be worthy of consideration as a 
separate body region were it not for the fact that we do find well-dif- 
ferentiated abdomens in the genera Achiheres and Naohranchia. 
Accordingly we must determine whether the knob is a true abdomen, 
corresponding morphologically to those in the two genera just men- 
tioned or whether it is simply a process. On examining serial sec- 
tions of ClaveUa undruvta we find lliat the anus opens on the posterior 
end of the trunk, ventral to the base of the process, while the intestine 
does not enter the process at all. There is an opening at the distal 
end of the process, and a tube leading through its center. But this is 
a sperm tube and leads into a sperm receptacle, which is dorsal to the 
intestine. The outgrowth, therefore, can not in any way be regarded 
as an abdomen, but is purely sexual in structure and function. And 
we would propose for it the name of genital process. To this knob 
the male clings while he fastens the spermatophores on its tip; from 
these spermatophores the sperms pass into the tube and thence up 
into the sperm receptacle. As further proof that this is not an abdo- 
men there are never any anal laminae on it, while they frequently do 
occur on the posterior end of the trunk (fig. 1). 
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The size of the process is somewhat proportional to the size of the 
male; in the genus ClaveUa both the male and the process are very 
small, while in Brachidla the males are large and the process is 
increased proportionally. 

In the cephalothorax the general relations and the varying struc- 
ture of the head, neck, arms, and trunk furnish very useful generic 
characters. We may distinguish first genera in which the head 
and neck are long and slender and flexed dorsally at an angle with the 
trunk. The second maxillae may be in the same line with this elong- 
ated cephalothorax and of about the same length, the two standing 
across the anterior end of the trunk 
like the top of the letter T (BrachieUa, 
ThomsoneUaj BriaTiella). 

Or the second maxillae may be 
much shorter than the cephalothorax 
and inclined at a different angle {Clar- 
veUodeSf ClaveUopsis, Ndohranchia) . 
Sometimes the cephalothorax is bent 
back so far that it rests against the 
dorsal surface of the trunk and the 
creature looks as if it were folded and 
hung from the bend of the fold (Cflor 
veUa). And in one genus (new) there 
has been a fusion after such a bend- 
ing, and as a result the cephalothorax 
is attached to the center of the dorsal 
surface of the trunk and stands out at 
right angles to the axis of the latter, ^ - 

while the second maxillae are attached fio. i.— section of clavslla uNcmATA 
to the anterior end of the trunk some «=o^^<» «» ^^s; go, genital openino; 

gp, GENITAL process; iT, SPERM RECEP- 

distance from the base of the cephalo- tacle; ft, sperm tube; i, intestine. 
thorax (ClaveUisa). 

In a second group we find genera in which the head and neck are 
shorter and stouter, and they either stand in line with the axis of the 
trunk or are curved over (not flexed at an angle) ventrally . The second 
maxiUae may also be short and stout and stand out at right angles to 
the trunk axis, and they as well as the posterior margin of the trunk 
may be hung with fimbriate processes ( ThysanoUy ThysanoteUa), Or 
they may be perfectly smooth while the posterior margin of the trunk 
is furnished with cylhidrical processes (BradhieUa, EpiJnxichiella). 

Again the second maxillae may be long and slender and inclined at 
an acute angle to the trunk axis, either forward or backward. 

They may be entirely separate, each ending in a clasping process 
{Charopinua), or they may be joined by an ordinary bulla. In this 
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latter condition the posterior margin of the trunk may be wholly with- 
out processes ( Trdcheliastes) or may have a single ventral pair (Paror- 
hrdchieUa) or a single dorsal pair (Oharopinus). 

In the third group we find genera in which there is no neck at all; 
the head is short and wide and may be in line with the trunk axis or 
inclined to it. When the two are in the same line we may find a sin- 
gle pair of processes on the posterior mai^n of the trunk which are 
either ventral (Lemaeopoda) or dorsal (Lemaeopodina) to the egg 
strings. If there are no posterior processes ( Vanhenedenia) the sec- 
ond maxillae extend straight forward, are rigid, and their base has 
been moved imtil they are virtually dorsal instead of ventral or 
lateral, and cover the back of the head. When the head and trunk 
are inclined to each other we find no posterior processes, but there 
may be an unpaired median genital process (Salmincola) Hke that in 
Clavdla. The second maxillae are also usually turned backward along 
the ventral surface of the tnmk and their bases are connected aroimd 
the posterior end of the head by a stout ridge. 

Calling the second maxillae by the common name of arms, these 
enlarged bases correspond to a pair of mis3hapen shoulders. 

Sometimes the trunk is covered with longitudinal rows of knobs or 
tubercles (Basanistes). Again there are neither knobs or shoulders, 
but there is a well-defined abdomen behind the bases of the egg 
strings {Acktherea) , 

General body form of male. — ^The male never becomes fixed in posi- 
tion and hence does not usually show as much degeneration as the 
female. The second maxillae are never permanently attached by 
means of a bulla and so do not develop into long arms, but retain 
their claws and are very similar to the maxilUpeds both in form and 
function. The tnmk is distinctly segmented more often than in the 
female and is usually furnished at the posterior end with a pair of 
well-defined anal laminae. 

In some genera the cephalon and in others the whole body is cov- 
ered with a carapace, but in the majority of genera this is lacking. 
The male remains a pigmy and there is a greater disparity in size 
between the two sexes than can be found anywhere eke among the 
parasitic copepods. 

There is also a folding of the body in these males, but in a manner 
different from that just described for the females. 

In the female the cephalothorax was flexed either forward or back- 
ward and sometimes rested against the dorsal surface of the trunk, 
but there was no fusion of the two parts except in the single genus 
ClaveUisa. Here in the males, on the contrary, the cephalothorax is 
always folded forward against the ventral surface of the trunk, and 
the two are frequently so thoroughly fused as to be indistinguishable. 
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The different genera show varying amounts of flexion and fusion and 
we may separate the types as follows: 

1. Tixe cephalothorax and trunk may be approximately in the same 
straight line, when of course there is neither flexion nor fusion. 

These are large males, a millimeter or more in length ; the mouth 
tube, the antennae, and the first maxillae point forward in the same 
direction as the body axis, or but little inclined to it and the anal 
laminae similarly point backward; the second maxillae and maxillipeds 
extend outward at right angles to this axis. 

The tnmk may be well segmented (AcTUheres and ThyaanoteUa) , 
partially segmented (EpUyrachiella) , or wholly devoid of segmentation 
{Thyaanotej Brachidla, and Varibenedenia). There is a carapace cov- 
ering the entire body in Thyaanote, a well-defined cephalic carapace 
in Brdchidla, a poorly defined one in EpHrachieUa, and none at all in 
the other three genera. 

2. The cephalothorax may be turned forward at right angles to 
the trunk axis, so that the mouth tube, the antennae, and the first 
maxillae point outward parallel with the second maxillae and maxilli- 
peds; the anal laminae usually point outward also, though they may 
point backward {Oharopinua) , or may even be turned dorsally 
(Lemaeopoda), The trunk may be well segmented (CTiaropinua, im- 
mature Lemaeopoda)f or may show no signs of segmentation (Pro- 
hrachidla, ParahruchieUa, adult Lemaeopoda) . Lemaeopoda has a dis- 
tinct cephalic carapace, Oharopinua has a larger but less distinct one, 
while Parahrachiella and ProhrachieUa have no trace of any. 

3. There may be two flexures, the mouth tube and antennae being 
parallel with the greatly reduced trunk, as well as with the maxillae 
and maxillipeds, while the posterior portion of the cephalothorax 
stands at right angles to all of them. This is foimd in the single 
genus Lemaeopodina, whose males are considerably smaller than those 
of the other genera already mentioned. 

We have here therefore complete flexion but no fusion; there is no 
carapace visible and the tnmk shows no traces of segmentation. 

4. There may be similar flexion combined with fusion so that we 
can no longer distinguish the body regions. The sexual opening is 
at the end of a roimded process just behind the second maxillae, and 
extending outward parallel with them, and the anal laminae have 
entirely disappeared. What was originally the long diameter of the 
body may still be longer than the transverse diameter (Naobranchia, 
ClaveUopaia) or the latter may have increased sufficiently to exceed 
the former (Olavdlisa, ClaveUodea). The result in CHaveUodea is 
peculiar; there is apparently an oblong body, squarely tnmcated at 
one end, with the mouth tube and all the appendages arranged along 
this tnmcation, parallel with the long axis. But this is really the 
same flexion that was seen in Lemaeopodina combined with complete 
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fusion, so that the long axis is actually transverse and not longi- 
tudinal. 

In Naobranchia the sexual process is as long as the maxillipeds and 
suggests very strongly the trunk of Lemasopodina; there is ako a 
carapace which covers the entire body. 

5. Finally in the genus (JUweUa there has been an even greater flex- 
ion and fusion of the body, for now the sexual process is closer to the 
second maxillae and sometimes is carried forward to a point between 
them, so as to be concealed in side view. 

The transverse diameter is still longer than the longitudinal one, 
and there are no signs of any carapace. 

The eye, — ^None of the adults in any genus possess eyes; the eye in 
this whole family is extremely rudimentary, appears only for a short 
time during the development stages, and then entirely disappears.^ 

The apfenddges, — ^In the adults of both sexes there are six pairs of 
appendages, namely, two pairs of antennae, one pair of mandibles, two 
pairs of maxillae, and one pair of maxillipeds. The reason for regard- 
ing the penultimate pair as second maxillae is that they appear in 
early development in front of the suture which separates the head 
from the thorax, while the posterior p^ appear behind that suture.' 

In the adult males of the genus Achfheres there may be also one 
or two pairs of very rudimentary swimming legs. But these are only 
vestiges of the developmental stages and probably disappear at the 
first molt after the male has attached himself to the female. Eurz 
claims (1877, p. 400) to have foimd in the female of ClaveUisa emar- 
ginata on the posterior end of the trunk the rudiments of the last pair 
of swimming legs. Before admitting this claim we must consider 
first the fact that only two pairs of legs appear during development 
and these are attached to the two anterior segments of the free thorax. 
If either of these pairs remwned in the adult stage they must have 
migrated the whole length of the trunk in order to appear on its pos- 
terior margin. On the other hand, it would be rather strange for the 
rudiments of the fifth or sixth pair of legs to appear in the adult 
when only two pairs appeared in the developmental stages. 

Again, if Kurz's three figures (pi. 25, figs. 8, 9, and 10) be carefiilly 
compared with respect to the orientation of the trunk, it will be seen 
that figure 8 (designated ''Bauchansicht") actually represents the 
ventral surface of the trunk and the dorsal surface of the cephalo- 
thorax, except the head, which is turned in profile. In figure 10 
(designated 'Vom Bauch gesehen") the cephalothorax has been 
turned forward out of its natural position, and we are actually looking 
at the dorsal surface of both cephalothorax and tnmk. But this is 

I Proo. V. 8. Nat. Miu., toL 39, p. 20^ Compve alaoftg. IZ, p. 508. 

^Compare also Haosea, 1893, p. 421; Ginbneht, 1883, p. 84; Claitt, 1805, p. 56; WDson, 1010, p. 200? 
1011, pp. 281 and 323. 
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the surface on which the so-called swimming l^s appear, and thdr 
presence in such a position is difi^ult to imderstand. 

TTie anUnnules or first antennae. — ^Theee are attached to the frontal 
margin of the head; between the bases of the second antennae and the 
proboscis; often somewhat more on the ventral than on the dorsal 
surface; but usually the most dorsal of all the appendages. 

In Trachdiastea and Basanistes they arise on the dorsal surface of 
the head and are not turned downward and forward as in the other 
genera. They are extremely simple and are made up of three or four 
jointS;more or less distinctlyseparated. The basal joint is the thickest 
and is fused with the head, the other joints are cylindrical and taper 
distally; and th^ terminal joint is armed with a few short nonplumose 
setae or spines. 

The arUermaey or second pair. — ^These are characteristically modified 
in the present family. They arise from what may be termed the 
anterior comers of the head on either side; they are flattened laterally 
and turned forward and inward along the anterior margin of the head; 
until in some species their tips meet or even overlap at the midline. 
They are made up of a thick basipod and two short rami; one dorsal 
and one ventral;, the endopod or dorsal ramus is usually much larger 
than the exopod; is thick and fleshy; imsegmented; and blimtly 
roimded at the tip, where it is armed with a few short spines or teet^ 
(Charopinus, AcMheres, BrachieUa), sometimes with olfactory cylin- 
ders {Cla/veUa, sp.) or even with claws {Lemaeopoda, sp.). The exopod 
is slender and cylindrical; usually two-jointed; and is tipped with 
tactile hairS; olfactory cylinders; or a chitin claw. 

The claw is more common in the male, where these antennae serve 
as attachment organS; where they have a stout musculature; and 
where the claw sometimes shuts down against the terminal joint and 
is chelate in fimction. In rare instances in the female the two rami 
are arranged like the jaws of a chela and must function as a grasping 
organ (Lemaeopodina longimana and Oharopimis ramosus). 

The mouth tube or probosda. — ^This is attached between the bases of 
the second antennae; is conical in shape; and is directed downward and 
forward agunst the skin of the host. It is composed of an upper and 
an imder lip ; each side of the latter is split into two lamellae, between 
which is fastened the corresponding side of the former; so that the two 
lips are loosely joined along their lateral edges to form a closed tube. 
But they are not held together very firmly; and it is an easy matter to 
separate them with a needle (fig. 2). At the base of these lateral 
seams both lips are cut away a little to form a three-cornered opening 
through which the mandible projects into the interior of the tube. 

The imder lip is somewhat larger than the upper and more spoon^ 
shaped; so that its anterior end, around the mouth opening, is emred 
like a horseshoe. The upper lip is flatter, broadened at the basC; and 
84848**— Proc.N.M.vol.47— 14 87 
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narrowed toward the tip, which is bluntly rounded and armed with a 
tuft of fine hairs, or with a short spine. Each lip is supported 
around its maj^in by a chitin framework, which is articulated with 
the chitin framework of the head, so as to allow the proboscis to 
move freely backward and forward. The anterior Qiargin of the 
under lip around the mouth opening is also divided into two lamellae, 
of which the inner one serves to contract the mouth opening while the 
outer one is cut into a fringe along its free margin. The length and 
thickness of tUs fringe varies considerably in different genera and 
species. Usually it is more than half the width of the lamella, in 
which case the fringe looks as if it were made of stiff hairs standing in 
rows around the mouth opening. Again, the fringe may be so short 
«^ / that it can only be detected with difficulty, and 

hence appears to be lacking (Ndohranchia). 

When the proboscis is applied to the host 
for the purpose of drawing blood, this border- 
ing fringe, together with the rest of the mem- 
brane, is spread out around the tip of the 
proboscis like a sucking disk and probably 
assists in obtaining the blood. 
There are no chitin rods nor any supporting 

framework in this sucking border, as was 

FiQ. 3.-OEOfl8 SECTION OF PBo- dcaxly showu by Kurz. 
B08CI8 (DiAOEAMMATic); «pi, j^^ mandihUs are rigid chitinous blades, 
operating mside the proboscis, although they 
originate on the ventral surface of the head, outside of it, and only 
become inclosed when the edges of the upper and lower lips are 
fastened together. The base of the mandible always remains outside 
of the proboscis, inserted in a fold of the skin, and only the blade or 
terminal portion enters the mouth tube through the triangular open- 
ing at the base of the two lips. The blade of the mandible reaches 
to the tip of the proboscis, or may even project a little beyond the 
latter. It is strongly flattened dorso-ventrally and brought to a 
sharp edge along the two lateral maigins. It is widest at the center 
and tapers toward both ends; it is also frequently bent at or near 
the center, so that the terminal portion curves in toward its fellow on 
the opposite side. At the tip tiie inner mai^in is cut diagonally and 
set wi^ wicked teeth. 

Kurz distinguished three kinds of these mandible teeth; the first 
he called principal teeth (Hauptz&hne). They are much larger and 
stouter than the others, they usually curve backward, and they alter- 
nate with the second kind, which he called intermediate teeth (Zwi- 
schenz&hne). These are very minute, triangular in shape, and they 
occupy the base of the angles between the principal teeth. The 
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third kind were called secondary teeth (Nebenzahne), and they are 
found in a continuous row behind the principal teeth. They are 
much smaller than the latter and diminish rapidly in size from in 
front backward. The mandibles in the genus Ndobranchia (Kurz's 
Cestopoda), and rarely in the males of other genera, have no interme- 
diate teeth, and the other two kinds are often so nearly of the same 
size that it is hai'd to distinguish them. 

The mandibles are operated as follows: The base being inserted in 
the fold of skin outside the proboscis holds the appendage rigidly in 
position, with its toothed tip at the opening of the proboscis, the two 
mandibles almost or just touching, and the two rows of teeth facing 
each other. The proboscis is then thrust against the skin of the 
host and the mar- 
ginal fringe is flat- 
tened out, laying 
bare the tips of the 
mandibles. These 
are pushed into the 
skin far enough for 
the teeth to get a 
good hold. The 
mandibles are then 
drawn back into 
the proboscis by 
means of powerful 
retractor muscles 

(rm, fig. 3), which J^O- S.— MOUTH-PABTS of LBBNAXOPODA OALn (ACHTHXBB8 8XLACHIO 

nm frnm fhft Ka^qa ^^^ ^^^>- ^' Mandible; mx, nam maxilla; rm, bbtbactob 
luu 11 um tiio uoac muscle of mandible; upJ, uppbb lip; wii, undeb lip. The mandi- 

Of each mandible BLE on the bight side of the nOXnUB HAS BEEN BETBACTED AND 

backward and out- "^"'^ ™^^^" ^'^ ^^" °' ~•• 
ward and are fastened to the side wall of the head. As the base of the 
mandible is puUed by this muscle the skin fold in which the mandible 
is inserted is turned inward hke the end of a glove finger. The 
withdrawal of the mandibles also brings the fold of the host's skin, in 
which their teeth are caught, up into the mouth opening. Here 
the skin is further lacerated by a sawlike motion until the blood 
flows freely. During retraction the mandible is abo twisted through 
an angle of 90° upon its long axis, as was first discovered by Kurz. 
This brings the teeth around, so that instead of facing each other, as 
at first, the toothed portions of the mandibles both point in the same 
direction — ventrally. This flexion, after the mandibles have been 
thrust into the skin of the host, gives them a better hold and keeps the 
woimd open so that the blood will flow freely. The maxiUipeds, and 
in some species the second antennae, are also inserted in the host's 
skin and help to hold it up against the mouth tube. 
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The first maxiilae (mx, fig. 3) are very rudimentary and palplike 
and contain no chitin, but are soft and flexible like the first antennae. 
They have been variously interpreted by different authors, the most 
of whom have called them palps and have connected them with the 
second antennae or the mandibles. But Kurz proved conclusively 
that they are appendages of the same rank as the antennae and man- 
dibles; that they have no connection with either, but are moved by 
an entirely independent set of muscles, and that in the majority of 
instances they aire themselves furnished with a very respectable 
palp. Furthermore, it was found by the present author * that these 
appendages are innervated by a separate nerve from the inf ra-esopha- 
geal ganglion, which adds the final toudi to the proofs abeady accu- 
mulated. Their position is on the sides of the proboscis, close to its 
base and much nearer the ventral than the dorsal margin, and they 
do not usually reach beyond the mouth opening. Their general form 
is narrow and cylindrical, slightly contracted at the base where they 
join the proboscis, and divided at the tip into two or three fingerlike 
rami, each of which terminates in a stout and acuminate soft seta. 
At or near the center, on the ventral surface and at the inner margin, 
each maxilla gives off a palp, which is usually divided at the end, 
like the maxilla itself, into two or three fingerlike processes, each 
armed with a soft seta. There is no genus in which the maxillae show 
definite segmentation, but they always appear one-jointed. 

The maxiUae in the male correspond very closely with those of the 
female of the same species. • 

The second maxillae have become the principal organs of attach- 
ment in the present family, and accordingly we find them modified 
in various ways to serve this fimction. When they first appear in 
the metanauplius stage they are clawed appendages, similar in all 
respects to the madllipeds. In the free-swimming or first cope- 
podid stage, when the larva attaches itself to its host or shortly 
afterwards, these second maxillae are fastened to the proximal end of 
the frontal filament. In the female this union of maxillae and 
filament becomes permanent throughout life, and the two fuse 
thoroughly imtil all that is left of the filament is the button or bulla 
which joins the tips of the maxillae and serves to anchor them firmly 
in the tissue of the host. No such imion takes place in the male and 
his second maxillae remain clawed appendages, very similar to the 
maxillipeds. 

In the female, after the fusion of the maxillae and filament, the 
former lose their claws and ^ traces of segmentation. Even the 
internal muscles are entirely changed and become longitudinal 
bimdles running the whole length of the appendage without a break. 
This length varies greatly in the different genera and furnishes, with 

i Proo. U. 8. Nat Mas., vol. 39, pL 34, fl«. S3. 
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other coordinate differences, excellent generic characters as abeady 
noted (see p. 573). In one species, Lernaeo'podvna longirnanaf the 
arms, as these transformed second maxillae are called, are as slender 
as threads and fully three times the length of the entire body. On 
the other hand some species of ClaveUa have no arms at all; they have 
entirely disappeared and the attachment bulla is sessile upon the 
ventral surface of the body. Yet even in these species we find the 
remains of the maxillary muscles arranged in pairs on either side of 
the sessile bulla. Between the^ two extremes there is almost every 
gradation. 

The arms are usually separated to their tips, where they are united 
to the pedicel of the bulla. In the genus ClaveUa, however, the arms 
are. fused together more or less, sometimes for their entire length. 
When they first appear these second maxillae are on the head and in 
front of the maxillipeds, but during subsequent development the two 
usually exchange places. The second maxillae then migrate onto the 
first thorax segment and may move a long distance behind the other 
mouth parts (Clavellisa, BrianeUa, etc.). 

The bulla is composed of the hardened secretion of the frontal 
gland and is usually mushroom-shaped, but may be club-shaped 
(Ba^anisteSf Salmincola thA/maUi), button-shaped (Clavellopsis sargi, 
Brachidla ^rijte), fimnel-shaped (Clavellopsis faHaz), goblet-shaped 
(BracJdeUa hostUis), star-shaped {Trachdiastes ateUifer), or even 
flattened out Hke a plate (Salmincola inermis). The way in which 
this bulla is fastened to the host has already been described.^ 

There is one thing to be added which was also noted by Kurz. 
The viscid secretion which fastens the bulla to the skin of the host 
acts as an irritant and causes the skin to fester and swell into a wall 
or fold, which rises up around the bulla and finally entirely envelops 
it. This adds greatly to the security of the attachment; in fact the 
only way in which the parasite can be detached is by dissecting out 
the bulla, which usually proves to be a difficult process. We should 
also notice the peculiar muscle bands which serve as second maxillae 
in Naohranchiaj and the imique sucking disks just outside the base of 
the maxillipeds (see p. 662). 

The maxillipeds. — ^These are clawed appendages, similar to those 
found in all the copepod famiUes. They consist of a powerful basal 
joint well supplied with strong muscles, which operate the terminal 
claw and flex it down against the inside of the basal joint. The 
claw is usually straight or slightly curved, and is often reinforced 
near the tip by a short spine or secondary claw. 

The inner surface of the basal joint, against which the claw shuts, 
is also roughened and armed with various teeth, processes, spines, 
etc., to increase the firmness of the hold. In the male the claw is 

i Proo. U. 8. Nat Mas., vol. 39, p. 211. 
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usually curved more than in the female, and m Thyaanotdla, if 
Bassett-Smith's figure be correct, it describes three-quarters of a 
circle. These maxilUpeds in the female have lost their function of 
attachment oi^ans, and are used only for pulling the head down to 
the skin of the host and holding it while the parasite gets its food. 
In Trachdiastes even this fimction is lost, and it is difficult to under- 
stand how they can be used at all, situated as they are between the 
bases of the second maxillae (see plate 40, fig. 106). 

The muscular system. — ^This is extremely simplified, and is as 

much reduced as is possible con- 
sistent with retaining any power 
of motion. We may divide the 
musculature of the adult female 
as follows: 

1 . Dorsal muscles. — Along either 
side of the median line of the 
dorsal surface are two bands of 
longitudinal muscles, the outer 
band considerably wider than the 
inner one (fig. 4). 

These bands are curved length- 
wise, being farther apart at the 
center and closer together at the 
ends. The four bands are each 
broken at the points which repre- 
sent the dividing lines between the 
different body segments, and thus 
furmsh the best, and in some gen- 
era (BasanisteSf GkuveUa, etc.) the 
only, evidence of segmentation. 
According to this evidence the 
body of the female of AcJUheres is 
made up of a cephalo thorax, which 
is a fusion of the head and first 
no. 4.-DOB8AL MUSCLES OF AcHTHBRw AM. thorax scgmcut, aud a trunk, 

which is made up of three thorax 
segments, a genital segment, and a one-segmented abdomen. The 
inner pair of muscle bands start from a common point of attachment 
at about the center of the dorsal surface of the cephalothorax. They 
diverge until they reach its posterior mai^, nm approximately par- 
allel through the second and third thorax segments, and converge in 
the fourth segment, meeting again at its posterior margin. In the 
genital segment and in the abdomen there is but a single fused 
muscle band along the median line. A similar fusion takes place on 
the ventral surface, this time between the components of the right 
and left pairs. 
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The outer pair of dorsal muscle bands start also from a common 
point of attachment in what may be called the throat of the parasite 
on the ventral surface of the first thorax segment, just behind the 
mouth parts. They run upward toward the dorsal surface and rap- 
idly outward, so that at the posterior border of the second segment 
each is outside of the inner pair. They then run backward outside 
of the latter and parallel with them as far as the posterior border of 
the genital segment, where 
they abruptly cease. 

2. Ventral muscles. — Four 
similar bands run along the 
ventral surface, but with 
these diJBPerences; they start 
side by side at the ante- 
rior border of the second 
thorax segment, diverge a 
little, then converge, and 
end abruptly at the poste- 
rior margin of the genital 
segment. Instead of the 
median pair being fused it 
is the two on either side of 
the median line which are 
partially fused in the fourth 
s^ment and completely 
fused in the genital seg- 
ment (fig. 5). 

3. Muscles of the second 
maxiUde. — During thecope- 
podid stages these append- 
ages are two -jointed and 
furnished with claws, and 
the muscles are arranged 

like those of other two- 

.... . — Fio. 6.— Ventral muscles of Achthbbes ambloplitis. 

jomted appendages. But 

after fixation to the host and the subsequent fusion of the second 
maxillae with the attachment filament the jointing in these appendages 
is lost. And in place of the original musculature we now find two 
bands of muscles running the entire length of the appendages without 
a break, even though that be three times the length of the entire body 
(Lerrideopodina longimana). 

In those genera like ClaveUa, where the second maxillae are often 
lacking, leaving the attachment bulla on the ventral surface of the 
thorax, we still find the rudiments of a pair of longitudinal muscles, 
which represent the original appendages. 
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Similarly in those species in which the second maxillae are united 
throughout their entire length these longitudinal muscles remain sepa- 
rate and thus witness to the paired origin of the attachment organs. 

4. Muscles of the other appendages. — The mandibles and first max- 
illae are each supplied with the usual muscles. The one attached to 
the base of the mandible {rm, fig. 3) is a powerful retractor; which not 
only draws the mandible back into the proboscis tube but also turns 
it sidewise, so that the toothed edge points ventrally. There may be 
either one or two muscles connected with the base of the first maxillae, 

but the amount of mo- 
tion they produce is very 
slight. The maxillipeds 
are provided with the 
usual muscles found in 
such two-jointed ap- 
pendages, those design- 
ed for the flexion of the 
terminal claw being usu- 
ally very powerful. The 
muscles of the first and 
second antennae also 
produce but little mo- 
tion; these appendages 
are often very obscurely 
jointed and the muscu- 
lature then gives the 
most reliable informa- 
tion as to the number of 
joints. In some genera 
(Basanistes, etc.) the 
second antennae are ex- 
ceptionally developed 
and are furnished with 
the musculature neces- 
sary to enable them to function as organs of prehension. The mouth 
tube is also furnished with muscles by means of which it can be 
directed and held against the skin of the host or withdrawn at 
pleasure. 

5. Special muscles. — ^In addition to the muscles already enumerated 
there are others which serve specific purposes and which consequently 
deserve particular notice. The first of these may be termed the circu- 
latory muscles, since it is through their contraction and relaxation 
that the meager circulation in these parasites is maintained. There 
are three pairs of them, an anterior pair in the third thorax s^ment,a 
median pair in the fourth segment, and a posterior pair in the fourth 




FlO. 0.— CmCUULTOBT MX7SCLB8 OF ACBTHSBB8 AMBLOPUTD. 

a, Antkriob; m, if xdian; p, postbbiob. 
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and fifth segments. The anterior pair (a, fig. 6) are short and cylin- 
drical and each originates in the groove separatmg the second and 
third thorax segments on the dorsal surface about half way from the 
latwal margin to the midline. It then runs diagonally inward and 
backward and is inserted in the side of the digestive tube, a little 
above the center. 

The median pair (m) are strongly flattened dorso-ventrally; each 
originates at the center of the lateral margin of the fourth segment, 
extends directly inward, and is inserted in the wall of the stomach; it 
is narrow at its origin but widens out greatly at its insertion. The 
posterior pair (p) are cylindrical again; each originates on the dorsal 




Fio. 7.— The male or Clatbxxba oobdata. an' and an", Antsxnal uubcles; mi, manmbli 
mmcut; mf and ms^', ifAyn.u»T mubgubs; msp, wmcLta or thx uaxuxipid. 

wall of the genital segment, extends diagonally forward and inward, 
fuses with its fellow from the opposite side, and is inserted in the cen- 
ter of the dorsal wall of the intestine, llie anterior and posterior 
pairs pall the digestive tube backward and forward, while the median 
pair puU it to the right or left. 

Another pair of special muscles may be called the ejaculatOTy 
muscles; they are situated on the dorsal surface of the semen recep- 
tacle in the genital segment (em, fig. 8). Each extends from the 
thickened margin of tlie external opening of the oviduct diagonally 
inwaid and backward to the center of the dorsal surface of the sperm 
receptacle. A contraction of these muscles aids in forcing the eggg 
out into the external sacks, and may at the same time help to dis- 
charge the contents of the sperm receptacle. 

6. The musculature of the male. — ^In those males in which the 
cephalothorax and trunk are ^ther in the same line (Achiheres, etc.) 
or somewhat flexed without any fusion (BraehieUa, etc.) the general 
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scheme of musculature is similar to that of the female. But where 
there is not only flexion but also complete fusion (OUweUa, OlomQAsa^ 
etc.) the musculature is entirely changed. We no longer find any 
dorsal and ventral body muscles, or any special respiratory muscles, 
but all the movements of the body are accomplished by means of 
muscles connected with the appendages. The male of Ola/veUisa 
may be taken ^ an example (fig. 7). The muscles of the left side 
only are given in the figure, and it is to be understood that each is 
duplicated on the right side^ It will be noted that there are sin^e 
muscle strands connected with the first and second antennae (an\ 
an"), larger and more powerful single muscles connected with the 

first maxillae (mx') and the mandi- 
bles (md), while there are three 
stout muscles attached to each sec- 
ond maxilla (mx") and maxilliped 
(mxp). Each of these muscles is 
inserted in the base of the append- 
age to which it belongs and runs 
diagonally into the body to its 
origin, somewhere on the dorsal or 
Fio. 8.— D0B8AL vnw Of vAcuuLTOBT MTO- lateral walls. 

CLI8 (em) AND 8PEBM BSCEPTACLX («*) OF 4 n .1 . . . ,-» 

AGHTHniEs AMBL0FLITI8. -^.11 thc noccssary motions m the 

male are accomplished by these ap- 
pendage muscles. In these pigmy males, therefore, the last vestige 
of segmentation, namely, the interrupted longitudinal muscle bands, 
has completely disappeared. 

RESPIRATION. 

There is in this family nothing which resembles, or functions as, 
a respiratory organ; there is not even the opening and closing of the 
anus and rectum (anal respiration) so prevalent among the free- 
swimming forms and in the Caligidae and ErgasiUdae. 

In the female there are no oblique muscles attached to the sides of 
the rectum, and in the male there is no anal opening, so that such a 
method of respiration is impossible in both sexes. 

Apparently the only means of aerating the blood is through the 
body walls, which are comparatively thin. Furthermore the demands 
for aeration have been reduced to a minimum in these parasites, 
who have lost all freedom of motion, whose food is very easy to digest, 
and whose circulation is extremely crude. 

CIRCULATION. 

There is no heart nor any blood vessels in the Lemaeopodidae; 
there are not even any lacunae through which the blood might flow. 
The body is virtually a bag, in the cavity of which are suspended the 
various organs, while the spaces around them are entirely free, and 
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every part is in direct communication with every other part. The 
blood moves about freely through these open spaces and a sort of ' 
circulation is accomplished by a rhythmic contraction of the three 
pairs of special muscles already described (see p. 584). The muscles 
in each pair contract alternately and pull the intestine away from 
the midline, now toward the right side and now toward the left, or 
forwards and backwards. When the intestine is pulled to the right 
the blood on that side of the body is pushed precipitately forward into 
the head. At the same time on the left side of the body the blood 
streams backward from the head to fill up the space formerly occu- 
pied by the intestine. These motions are reversed when the intestine 
is pulled to the left, and this backward and forward streaming con- 
stitutes all the circulation. 

The strong peristaltic movements of the stomach and intestine 
help to push the blood along if it lies in contact with the wall of the 
digestive tract. We have used the term blood here, but of course 
it can bear that name only by courtesy. It is not really blood like 
that found in the Argulidae, Caligidae, and Chondracanthidae, but is 
simply the liquid which fills the body cavity. It has no corpuscles 
but may serve to distribute the oxygen absorbed through the body 
walls. 

In the male there is not even this apology for a circulation, and in 
all those which have been examined there has never been observed 
a streaming of the liquid contents of the body in' any direction. The 
body of the male is reduced to such a small size that probably enough 
oxygen can be obtained by direct absorption through the body walls. 

THE DIGESTIVE SYSTEM. 

In the present family this consists of a mouth, an esophagus, a 
stomach, and an intestine. The mouth-tube is turned forward and 
is the most anterior part of the body, with the mouth-opening at 
its tip. The structure of the mouth and the mode of filling it with 
blood have already been described (see p. 577). 

There are no glands connected with the mouth and the only use 
it serves is as a funnel to guide the blood into the esophagus, which 
is slender and thread-like and almost straight (fig. 122). 

It passes abruptly into the enlarged stomach, a thick sphincter 
muscle being found at the point of junction. This latter is in the 
head and about on a level with the bases of the maxillipeds, even in 
those genera (ClaveTla, CUweUisa, etc.) which have verylong necks. 
In such genera most of the stomach, and by far the most important 
part, is located in the neck. The stomach passes so insensibly into 
the intestine that it is impossible to distingiiish any point of separa- 
tion. Both stomach and intestine possess thick walls made up of 
an outer serous membrane, a median muscular layer, and an inner 
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^andular layer. The latter contains many modified ceUs, which are 

filled with a digestive fluid, and thus take the place of digestive 

gilands. In the long-necked genera that portion of the stomach, 

if any, which enters the trunk is narrowed and flattened and so 

crowded by the reproductive organs that it functions only as an 

intestine. 

THE EXCRETORY SYSTEM. 

In the Lemaeopodidae the excretory system is made up of two pairs 
of ^ands. The maxilUpedal pair are on the dorsal side of the body, 
behind the bases of the maxillipeds. Each starts at three different 
centers, one median and two lateral, which increase in size and grad- 
ually fuse together. A spirally convoluted duct leads to the base of 
the maxiUiped where it opens to the surface. The maxillary pair are 
situated at the bases of the second maxillae ; a straight duct leads from 
each gland outward and opens on the inner surface of the maxilla 
(fig. 141). 

In those genera {Ola/ve^, Olcmllisa, etc.) where the second maxillae 
have disappeared and the bulla is on the ventral surface of the trunk, 
the maxillary glands have migrated into the trunk and can be foimd 
on either side of the bulla. This is also the case in Ntiohranchia where 
the second maxillae are present but are so modified that they can not 
contain the glands (p. 661). 

In many species also, of various genera, the second maxillae are so 
slender and their inner cavity is so filled with the longitudinal muscles 
that there is little room left for the glands. In such species there is 
often a swelling on the outer surface of the maxilla near its base, and 
Iq this swelling is located the gland (fig. 221). Or the swelling may be 
on the side of the neck near the base of the second maxillae (fig. 109.) 

THE NERVOUS SYSTEM. 

The nervous system* consists of a very large infra-esophageal 
ganglion and an equally small supra-esophageal ganglion (fig. 122). 
From the anterior end of the latter two pairs of nerves are given off, 
one of which goes to the first antennae and frontal margin, while 
the other larger pair supply the second antennae and upper lip. 
From the posterior end a third pair of nerves run backward along 
the anterior walls of the stomach, the dorsal portion of the head, the 
frontal gland, and the maxilUpedal ^and. 

From the anterior end of the infra-esophageal gland a pair of nerves 
run forward to the base of the lower lip and send a branch to the 
mandibles. From the ventral surface of this ganglion a slender nerve 
goes to the first maxilla on either side, another to the second max- 
illa, and from the postero-ventral comer a larger nerve runs to the 
maxilliped. Just in front of this last nerve a delicate nerve thread 

> Qood flgoras of the neryoiu Bystem of both Mzes were pnbUahed in these Proceedlnge— yoL 30, 
pUte34. 
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runs diagonally to the sides of the maxilli-pedal and maxillary glands. 
At the posterior comer of the gangUon a slender nerve extends back- 
ward along the ventral walls of the stomach and close to its fellow from 
the other side. These nerves show no ganglionic swellings and no ^ 
gangUon cells. The nervous system is thus practically concentrated 
in the infra-esophageal ganglion. 

THE REPRODUCTIVE ORGANS. 

The reproductive system in the female consists of paired ovaries 
and oviducts, an unpaired sperm receptacle; and paired cement 
glands. In the male it consists of paired testes and vasa deferentia, 
and paired spermatophore receptacles. 

The ovaries and testes lie in what may be termed the small of the 
back, between the stomach and the dorsal body wall. From the 
posterior ends are given off the oviducts and vasa deferentia which run 
aroimd the stomach to the ventral surface, and then backward to the 
openings in the sides of the genital segment. 

In both sexes these ducts become so convoluted and swollen at 
maturity that they fill the entire cavity on either side of the digestive 
tract, which is flattened laterally into a mere slit. 

The sperm receptacle in the female lies in the posterior portion of 
the trunk, sometimes dorsal and sometimes ventral to the intestine. 
In those genera {AcMheres, etc.) which have an abdomen the recep- 
tacle is dorsal and consists of a bag nearly twice as long as wide, placed 
transversely in the trunk and flattened dorso-ventrally. Each end 
of the bag is prolonged at the anterior comer into a slender tube 
which runs outward to the oviduct and opens into the latter just 
inside of its external opening; at the posterior comer into a canal, the 
vagina, which leads diagonally backward and inward to the posterior 
margin of the abdomen, where it opens to the exterior alongside the 
midline. In those genera (ClmeUa, etc.) which have no abdomen the 
sperm receptacle is ventral to the intestine, is not as long as in Ach- 
ffiereSf and the vaginae are usually more or less fused. They mn back 
through the genital process and open at its tip, either closely side by 
side or, if fused, in one common opening. 

When the spermatophores are fastened by the male upon the 
abdomen or genital process of the female their tubes enter these 
external openings (vulvae) . And the sp>errmatozoa which they contain 
are discharged through the vulvae and vaginae into the receptacle. In 
the present family there is no crossing of the tubes of the spermato- 
phores, as in the Caligidae, but each spermatophore empties into the 
vagina on its own side of the body (fig. 8, p. 686). Even in those 
genera where the vaginae are fused and have a common vulva the 
spermatophore tubes are still uncrossed. 
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When once filled the spenn receptacle holds enough to fertilize all 
the eggs the female will ever lay. Whenever an egg is sufficiently 
matured it passes down the oviduct and out into the external cases. 
As it passes the opening of the sperm tube it is fertilized, and this 
individual fertiUzation is responsible for the remarkably small num- 
ber of eggs that fail to develop. The cement glands are very large 
and in Achiherea fill the entire sides of the thorax segments in front 
of the genital segment. Each is crescentnshaped, its outer convex 
surface fitting snugly inside the lateral body wall, while its inner 
surface is nearly straight. It consists of three parts, separated by 
well-defined constrictions. The anterior, terminal portion (f) is about 
one-quarter of the entire length and is filled with a fine-grained matrix 

out of which is formed the cement 
substance. This is the real glan- 
dular portion where secretion is 
carried on. The central half (c) is 
a little broader than the terminal 
portion and is somewhat flattened 
dorso-ventrally; its wall is trans- 
versely striated and must contain 
muscle fibers since it is more or less 
contractile. It is evidently used 
for the storage of the cement sub- 
stance until the eggs have fully 
ripened (fig. 9). 
Fio. 9.-OEMSHT OLAND6 OF AcHTHBRKs AM- Thc postcrior basal portion (ft) 
BLOPLiTw. 6. Basal pootions; c, cbmteal; forms the duct or tube through 

' which the cement substance passes 

out into the oviduct. It has a sharp curve or bend on its inner 
margin around which the tube passes and which acts as a sort of 
valve to regulate the flow. The cement glands of all the other 
genera in which they have been observed are similar to those of 
Achiheres. 

In the male the vasa deferentia lead around the side of the stomach 
to the ventral surface, swing back again to the dorsal surface, run 
diagonally backward to the center of the lateral surface, turn a Uttle 
toward the dorsal surface, and finally pass diagonally backward to 
the opening on the ventral surface of the genital segment. The 
swollen anterior portion of these convolutions is a combination of 
cement gland and vas deferens, the fine-grained gland cells secreting 
the viscid substance which composes the covering of the spermato- 
phore. The posterior portion in the adult male is enlarged into a 
receptacle within which the spermatophores are gradually matured 
and filled with spermatozoa (compare fig. 198). 
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ONTOGENY. 

The complete life history of Ackiheres amhloplitis has already been 
published.^ 

Fasten has also given us an account ' of the free swimming larva 
of Saimincola edwardsii. Some of these copepodid larvae, admirably 
mounted, were loaned to the present author for study and comparison, 
and have proved of great value. 

It only remains, therefore, to restate the life history very briefly^ 
and to compare the larvae of the two genera above named with those 
of ClaveHa, the material for which is here presented for the first time. 
Inside the ovary are many long filaments, which are connected with 
the older oocytes and whose terminal cells develop successively one 
after the other. In ClaveUa undnata (fig. 10} these filaments are 
given off dorsally and pass down ventrally into the convolutions of 
the oviduct, where the end cells 
can be seen in various stages of 
development. These filaments 
are longer and less convoluted in 
ClaveOa and CUiveUisa (fiig. 11) 
than in AcMheres or Naobranchia 
(fig. 12). They stain readily and 
in double-stained sections always 
show a dark purple color. A vi- ^^' io—eoo filament and dkvklopinq eoq 

„. 1 . . .1 1 1 ™ CLA VILLA VNONATA. 

telline membrane is visible around 

the end cell, even before it separates from the filament. Inside 
of this membrane the entire substance of the egg is made up of yolk 
globules evenly distributed through a fine matrix of protoplasm. Scat- 
tered about are numerous large vacuoles of different sizes, those nearest 
the periphery being usually the smallest. As the eggs pass down 
the oviduct they are each fertilized at the opening of the sperm tube, 
and are covered with a layer of the cement substance before they 
pass out into the external sacks. In the latter they segment, and the 
larvae develop through the naupUus and metanauplius stages before 
hatching. Segmentation is entirely superficial, the cytoplasm sepa^ 
rating from the yolk, migrating to the surface and there forming 
blastoderm cells around nuclear centers. The yolk remaining inside 
the egg and afterwards inside the embryo serves to nourish the latter 
not only through the naupUus and metanauplius stages but also 
through the free swimming copepodid stage. Since neither the nau- 
pUus nor the metanauplius can escape from the egg, their unfolding is 
necessarily condensed. Usually the three nauplius appendages de- 
velop and serve their temporal y function before the other appendages 

1 Proo. U. 8. Nat. Mas., yol. 39, p. 180. 

s Report of the Commiasloom of FIslMrteB of Wisooosin, 1011-12, p. 11. 
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appear. But here in the Lemaeopodidae the mouth parts and the 
first two pairs of swimming legs appear simultaneously with the 
nauplius appendages, and they all develop together. The early larval 
stages are thus so thoroughly fused as to become virtually one single 
period, and the peculiarities which characterize the different stages 

overlap one another, several some- 
times being present at the same time. 
Understanding such a fusion, there- 
fore, we may distinguish the following 
steps in development by dissecting 
some of the larvae out of their sur- 
rounding envelopes. 

Nauplius. —Body ovate, the larger 

end anterior; two pairs of appendages 

visible, corresponding to the first 

FiQ. iL-Eoa fiLAMiNT AND DEVBLOFiNo ^iid sccottd antcnnac : first pair one- 

EOO OF CLAYKLUSA COBDATA. • . , i • . . 

jomted, umramose, terminating m 
two plumose setae; second pair biramose, exopod five-jointed, each 
joint with a long plumose seta, endopod two-jointed and termi- 
nated by two plumose setae; no balancers but the posterior portion 
of the body differentiated into a free thorax and a broad spatulate 
abdomen, which is curled over ventrally beneath the thorax; no 
eye visible but the anterior part of the head occupied by an attach- 
ment filament which forms a simple loop, extending from 
the frontal mai^in to the center of the head; behind this 
may be seen the yolk granules and on either side are the 
muscles that later will move the swimming legs. 

Metanauplius. — ^Body so thick and stout as to be nearly 
spherical; first antennae three- jointed and tipped with 
two plumose setae ; second pair with a five-jointed exopod , ^^ i2.-Eoa 
each joint with a plumose seta, and a two-jointed endopod, filament 
with two terminal setae and a stout claw at their base; naobjLjj' 
upper lip elliptical, wider than long; mandible short, chia lbae. 
uniramose, and tipped with a single seta; first maxiUae f^if ;J,^; 
biramose at the tip, the outer ramus much shorter than magnified 
the inner, and each armed with short spines; second ^^^^' 
maxillae stout, uniramose, three- jointed and terminated by a weak 
claw; maxiUipeds also uniramose and three-jointed and terminated 
by a stouter claw. 

Each of the four swimming legs consists of a basal joint and two 
one-jointed rami, armed with long plumose setae; the anal laminae 
are as lai^e as the rami of the legs and carry long and unequal setae. 
The first actual molt takes place at the close of this metanauplius 
stage, and the escape from the egg is simultaneous with it. 
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Fir^ copepodid or free^swimming stage. — ^Body elongated, flattened 
dorso-ventrally and made up of a cephalothorax, three free thorax 
segments, and a fused gen- 
ital segment and abdomen, 
carrying the anal laminae. 
The cephalothorax is a more 
(Clavella) or less (Ach- 
ffieres and Sahniricola) com- 
plete fusion of the head and 
first thorax segment. In the 
latter genera the separation 
of the two is indicated by 
notches on the lateral mar- 
^ns and by a dorsal groove; 
in the former genus these do 
not appear. The shape of 
this cephalothorax is ellipti- 
cal in Salmincola, ovate in 
ClaveUa, and elliptical or sub- 
quadrilateral in Ackiheres. A 
characteristic copepod eye is 
found at about the center of 
the cephalothorax in ClaveUa 
and Salmincola. The eye in 
Achtheres is so rudimentary 
that it can not be seen except 
in sections. In the front of 
the head, close to the dorsal 
surface, lies the attachment 
filament which is characteris- 
tic of this family. It con- 
sists of a long cylindrical rod, 
enlai^ed at either end; the 
enla^ement of the distal end 
is in the shape of a mushroom 
or umbrella, and is the part 
that sticks to the flesh of the 
host, and becomes the bulla 
or attachment organ of the adult parasite 



045 mm. 




Fro. 13.— Copepodid labva or Cla villa ttncinata. 



The cylindrical rod is 
folded in a single loop in Salmincola, coiled like a rope in AckthereSf 
and wound into a tight spiral in ClaveOa, (fig. 13). 

The first thorax segment is two-thirds as large as the head, is fused 

with the latter, and tapers posteriorly, terminating in two large lobes 

which correspond to the posterior lobes of the carapace in theCaligidae. 

The second (first free) thorax segment is much larger than the seg- 

34843"— Proc.N.M.vol.47— 14 38 
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ments which follow it in Achtheres and Salmincola, but is the same 
size or a trifle narrower in CflaveUa. The third and fourth segments 
are about the same size and length in all the genera, but their relative 
size compared with the cephalothorax or with the second segment 
varies greatly. In general they are very narrow in AcMherea and 
Salmincola and very wide -in ClaveUa. The last segment is a fusion 
of the posterior portion of the thorax and the abdomen, and it carries 
the anal laminae, which are variously armed with setae in the different 
genera. The first antennae are four-jointed and extend directly out- 
ward at right angles to the body axis in Salmincola and Achiheres; 

in Clavella they ap- 
parently have fewer 
joints and are turned 
backward along the 
sides of the carapace. 
The second antennae 
are biramose, the exo- 
pod one- jointed and 
tipped with a single 
seta, the endopod two- 
jointed and ending in 

Fia. 14.-<X>piPODn> LABVA OF Clavella xtncdiata. o, Makdible; aDOWerful hooked 
ft. msT If atilla: (. sscond maxilla: d. maxillipsd. ^ 

daw. The mouth- 
tube projects downward and forward from between the bases of the 
second antennae. It is made up of an upper and under lip, the lat- 
ter grooved and fluted, overlapping the edges of the upper lip, and 
consisting of two halves, which are often not entirely fused. The 
mandibles are outside the base of the mouth-tube, one-jointed and 
tipped with short setae; the first maxillae are also uniramose but 
two- jointed and tipped with longer setae; the second maxillae are 
stout, two-jointed, and tipped with a long and slender claw, bent 
into a half circle; the maxiUipeds are also stout, three-jointed, and 
tipped with a stouter and straighter claw (fig. 14). Swimming l^s 
biramose, the basal joints broad and laminate, and furnished with 
powerful muscles, the cami small, one-jointed, and armed with long 
plumose setae (fig. 15). 

As soon as this copepodid larva escapes from the egg it begins an 
active search for a host. By means of its two pairs of swimming 
l^s it moves about actively in a more or less spiral path. * This 
movement is kept up for 24 to 48 hours, and then relaxes, the 
larva becoming so wearied that it can scarcely move at all. Conse- 
quently it must find a host within this time or perish; if it is fortu- 
nate enough to come in contact with the right Idnd of fish it fastens 

1 Fasten, Joom. Animal Behavior, vol. 3, 1913, p. 43. 



L4.-<3oPlPOD 

b, warn maxilla; e, second maxilla; d, maxillipsd. 
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itself at once to it. It is a general rule that every species of fish has 
its own peculiar parasites, and hence the latter must have seme means 
of selecting the right host. It is also true that the more fixed the 
parasite becomes and the less capable it is of moving about, the 
more exclusively is it confined to one species of fish. 

It is only the free-swimming forms like Argvlus and some of the 
Caligidae that have a long list of hosts. Eyesight probably has very 
little to do with the selection of the particular host, especially in 
the present family, where the eyes are 
so rudimentary as to be practically 
useless. 

Fasten's experiments with SaJr 
mincola edwarcUiif together with re- 
peated observations by the present 
author, would indicate that the 
choice is made by some chemical 
means, smell or taste, or a combina- 
tion of the two. Actual attachment 
is accomplished by bringing the 
frontal margin of the head in con- 
tact with the skin, fin, or gill of the 
host. The mushroom end of the at- 
tachment filament then sticks fast, 
and the filament is withdrawn from 
the head. In Salmincola, according 
to Fasten, the larva remains a short 
time attached by the frontal filament ; 
in the other genera such an attach- 
ment has not yet been observed. 
But in any case this attachment 
lasts only a short time; the proximal 
end of the filament is grasped by the 
second maxillae and detached from 
the frontal margin of the head. The maxilla and filament are then 
thoroughly fused, and remain as the so-called arms or permanent 
attachment organs- of the adults of this family of parasites. There is 
always an absorption of the filament, and there may be also an absorp- 
tion of the maxillae until all that is left of the original apparatus is 
the distal mushroom enlargement of the filament, the bulla, buried in 
the flesh of the host. Many species of ClaveUa show such a condition, 
the bulla being fastened directly to the ventral surface of the trunk. 
On the other hand, after the filament has been absorbed the arms 
sometimes lengthen imtil they may become two or. three times the 
length of the entire body, as in Lemaeopodina. 

The male does not become permanently attached in this way, but 
retains his hold on the filament for a short time only and then lets 




FlO. 15.— FtBST (XTFPBB) AND 8IC0ND 8WIU- 
MING LKOS or COPBPODID LABTA OF CLA- 
VBLLA XmCtNATA. 
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go and dings to the body of the female for the rest of his life. Sub- 
sequent to attachment tiixe changes which take place in the copepod 
are chiefly concerned with the development of the reproductive 
organs. In the fixed female the legs, the segmentation of the body, 
and frequently the anal laminae disappear. At the same time the 
trunk or so-called genital segment increases through the develop- 
ment of the convolutions of the oviducts and becomes relatively as 
well as actually much lai^er than before, and finally the extcnmal 
egg sacks are formed, which may be regarded as the completion of 
the life cycle. 

The male does not increase much in size, but remains a pygmy; he 
usually loses the two pairs of swimming legs, but retains, in part 
at least, the body segmentation. The maturing of the spermato- 
phores and their subsequent attachment to the genital process of 
the female marks the completion of his life cycle, and he does not 
probably live very long afterwards. 

SYSTEMATIC. 

Historical. — In the first edition (1736) of his Systema Naturae 
Linnaeus placed ail the crustaceans among the wingless insects under 
three genera. It is very doubtful if any member of the present 
family was included in this first edition. But later in the second 
edition of the Fauna Suecica (1761) he described Lemdea saLmonea^ 
which is really a Lemaeopod and probably the oldest member of the 
family, and which he located among the moUusks. 

Having thus begun under the genus Lemaea, the present family 
was for a long time included with the Lemaeidae. On account of 
their degenerate form they were not placed with the Crustacea by 
any of the earlier zoologists. Lamarck, after locating them among 
the moUusks (1801) and the annehds (1809) went so far as to create 
a separate group to receive them (1812) which he called the Epizoaria 
and placed between the worms and the insects. In his Handbuches 
der wirbellosen Thiere (1816) he writes that he had found Lemeans 
which showed a transition from insects to worms so that the Epizoaria 
could be regarded only as a provisional or temporary class. 

Bosc, also following Linnaeus, placed them among the moUusks 
(Historia Vermium, n. d.), but contended that they were closely 
related to the intestinal worms. Oken, in his Lehrbuch der Natur- 
geschichte (1815-16), included some of the Lemaeopodidae in two 
different places. First he placed among the worms (pp. 182-184), 
between EcMnorhynchus and Hamularia, the genera PhiUine, Schis- 
turns, and Lemaea. Second as a separate group, the Armwtirmer 
(pp. 357-359), between Asterias and Gordius, he placed not only 
Axine, CJavdUij PenneUa, and Lemaea, but also DicTielesthium, Caligua, 
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ftnd ArgvhiB. But while locating them thus wrongly, he at the same 
time pointed out their close relationship to the Entomostraca, and 
thus made a notable advance over his predecessors. De BlainviUe 
pubUshed in the Bulletin des Sciences, Paris, 1816, a new classification 
of the animal kingdom in which he placed the Lemaeopodidae with 
other copepod parasites, in a subclass Epizoaires imder the cl^tss 
Tetradecapods and the group Articulates. Later he made a special 
study of the Lemaeidae and gave (Journal de Physique, 1822) the first 
good account of their anatomy. He divided the family into a large 
number of new genera, which he arranged according to their morphol- 
ogy and the nearness with which they approached Caligua. The 
seventh of these was the new genus Lemaeopoda, the type of the present 
family. Latreille in Cuvier's Rdgne Animal keeps the Lemaeans 
among the intestinal worms even as late as 1830. 

He admits that other authors have claimed that these parasites 
are Crustacea, as is shown by the m^les, but he adds, ''pour consacrer 
cette opinion, il foudrait pouvoir rfitrouver ces m&les" (vol. 3, p. 256). 

He introduces with Oken's ClaveUa the new genera Anchordla and 
BrachieUa, which belong to the Lemaeopodidae and are of course 
ascribed to Cuvier. In 1831 he published a Cours d'Entomologie 
in Us own name wherein he described the Slphonostoma as an order 
of the section Edentata of the class Crustacea. He calls the second 
family of this order Lemaeiformes, but does not include in it any of 
the Lemaeidae, thus failing to recognize their relationship with the 
Siphonostomata and other cmstacea. 

Desmarest, in his monograph of the cmstacea (1825), after showing 
that the Lemaeidae belong with the Caligidae among the cmstacea, 
finally places them under the Poecilopoda, an order of the subclass 
Entomostraca. Wiegmann, in his Gmndriss der Zoologie (1823), 
was the first to give the Lemaeidae their proper position, partly 
agreeing with Blainville, partly with Desmarest, and partly with 
other German investigators like Nitzoch and Leuckart. He was fol- 
lowed by Nordmann (1832) and Burmeister (1833), who confirmed 
the position assigned to the Lemaeidae, and added many of the facts 
necessary to confirm their views. Nordmann established the new 
genera AcMheres, Basanistes, and Tracheliastes, and described new 
species in several of the old genera. Burmeister at the close of his 
paper adds some general considerations in which he gives us the first 
division of the group Siphonostoma into five famihes. The second 
of these, the Lemaeoda, corresponded almost exactly with the modem 
family Lemaeopodidae, but included, beside the tme Lemaeopod 
genera, CJumdracanthus and Lernanthropus. 

Milne Edwards was thus furnished with a large amount of necessary 
data which enabled him in his great work, Histoire Naturelle des 
Cmstacfe (1840), to perfect the classification of the parasitic cope- 
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pods in many particulars. He recognized two orders, the Siphona»- 
toma, including the Argulidae, the Caligidae, the Pandaridae, the 
Dichelestiidae, and the Ergasihdae, and for the second order the 
Lemaeidae, including the Chondracanthidae, the new family, the 
Lemaeopodidae, and the Lemaeoceridae. 

The family was thus first introduced by Milne Edwards, and since 
that introduction the only changes in it have been the addition or 
removal of various genera. 

Family LERNAEOPODIDAE Mihie Edwards. 

Family charactera of female. — ^A fixed parasite; head usuaUy sepa- 
rated from the thorax, often borne on a long neck; trunk usually 
uns^mented, with or without posterior processes; abdomen and anal 
laminae often lacking; first antennae small and with few joints; 
second antennae biramose, flattened laterally, not prehensile; upper 
and under Ups prolonged into a sucking tube fringed with hairs; 
mandibles toothed; first maxillae rudimentary, palplike; second 
maxillae modified into attachment organs, usually joined at the 
distal end and furnished with a bulla; maxillipeds of the usual pre- 
hensile form, tipped with claws; no swimming l^s; egg strings lajge, 
multiseriate. 

Male. — A pigmy clinging to the body of the female but free to 
move about; head usually separated from the trunk, the latter more 
often segmented than in the female; anal laminae usually present; 
first maxillae similar to those of female; second maxillae and maxilli- 
peds large and powerful, and furnished with prehensile claws; first 
two pairs of swimming legs sometimes present in the adult (genus 
Achihere8)j but degenerate and useless. 

Remarks. — The different investigators have adopted very different 
methods of classification in dealing with this family. Burmeister 
(1833) used the structure and position of the attachment organs 
(Haftorganen) as the basis of the first division, and the length and 
shape of the cephalothorax as the basis of the second division. Milne 
Edwards ( 1840) used the same basis for his first division, but for the 
second one he introduced the relative position of the second maxillae 
and maxillipeds.* Baird ( 1850) used the structure and fusion of the 
second maxillae for his first and only division, which is really a 
generic one, since he included in the family simply the two genera 
Lemaeopoda and AnchoreUa. Heller ( 1865) based his first division 
on the presence or absence of maxilUpeds, his second on the structure 
of the second maxillae, and his third on the form of the cephalothorax. 
Gerstaecker ( 1881) used the length and thickness of the cephalothorax 
for his first division, the separation or fusion of the neck and body for 

1 He oalled them flnt and Mooad mazfllipeds. 
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the second division, and the structure of the attachment organs for 
the third division. 

Since Gerstaecker there has been no serious attempt at a revision 
of the classification of this family, though valuable suggestions have 
been made by Neresheimer ( 1909) and others. 

The following scheme of classification is a combination of all these 
which have preceded it, with such additions as more recent investi- 
gations demand. The most important of these additions and the 
one thing which can give the present scheme any credit, if indeed it 
can claim such, is the use of the male. The males are less degenerate 
than the females and the only reason why they have not hitherto 
been employed by systematists has been the fact that so few of them 
have been known. Neaily every investigator has called attention 
to the desirability of the male as a basis of generic distinction. Some 
have plainly stated that the ultimate decision in every question of 
generic vahdity must rest with the male. This being appreciated 
even by those who lacked the facts necessary to use it, it follows that 
type distinctions among the males ought to possess superior value 
in distinguishing the genera. Accordingly, so far as has been pos- 
sible in the following classification, each genus presents a certain 
type of male, which is fully described and figured in the genus diag- 
nosis. To faciUtate comparison these 17 male types are shown side 
by side in plates 25 to 28, the scale mark by the side of each repre- 
senting one-tenth of a millimeter. 

TABLE OF OENEBA. 

1. Maxillipeds inside of eecond maxillae and the two cloee behind the mouth tube; 
cephalothorax neither narrowed nor flattened, in line with the trunk or inclined 
forward Lbrnaeopodinae, 2. 

1. Maxillipeds inside of second maxillae and the two removed a considerable dis- 
tance behind the mouth tube; cephalothorax much narrowed and flattened, 
inclined backward, or arched dorsaUy Tracheliastinae, 5. 

1. Maxillipeds removed some distance behind the mouth tube, second maxillae an 
equal distance behind the maxillipeds; cephalothorax neither narrowed nor 
flattened, in line with the second maxillae and at right angles to the trunk 
axis -.Brianellinab, 6. 

1. Maxillipeds close to the mouth tube, second maxillae removed a considerable. 

distance behind them; cephalothorax narrowed and wormlike, in line with 
the trunk axis or inclined backward Claybllinab, 7. 

2. Second maxillae much longer than the cephalothorax; the latter always separated 

from the trunk by a well-defined groove and often by a sort of neck 3. 

2. Second maxillae stout and but little longer than the cephalothorax; the latter 

fused with the body, without any traces of separation or segmentation 4. 

3. No dorsal carapace on the cephalothorax; a genital process but no anal laminae, 

posterior processes, or abdomen; trunk stout and unsegmented. 

Salmincola, new genus, p. 603. 

3. A partial dorsal carapace; no anal laminae or posterior processes, but a distinct 

abdomen, sometimes segmented; trunk also often partially segmented; male 

type il, pi. 25 Achtheres Nordmann, 1832, p. 617. 
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8. A distinct donal carapace; second and third thorax segments more or less differ- 
entiated; no genital process nor anal laminae; two posterior processes ventral to 
the egg strings; male type B, pi. 25 Lemaeopoda Blainville, 1822, p. 631. 

3. A distinct dorsal carapace; trunk unsegmented; no genital process nor anal 

laminae; two posterior processes dorsal to the egg strings; male type D, pi. 25. 

Lernaeopodina, new genus, p. 639. 

4. Fused head and trunk covered with longitudinal rows of knobs or tubercles; male 

unknown BasanUlM Nordmann, 1832, p. 643. 

4. Fused head and trunk smooth, without tubercles or knobs; male type N, pi. 28. 

Vanbenedenia Malm, 1860, p. 644. 

5. Oephalothorax distinctly separated from the trunk; second maxillae united at the 

tip and furnished with a bulla; male Unknown. 

Tnuhdiastes Nordmann, 1832, p. 644. 

6. Second maxillae shorter than the cephalothorax, three-quarters fused and with 

branching horns instead of a bulla; mouth tube depressed; male unknown. 

Brianella, new genus, p. 647. 

6. Second maxillae twice as long as the cephalothorax, entirely separate and with an 

ordinary bulla; mouth tube projecting prominently; male unknown. 

Thonuonella, new genus, p. 649. 

7. Trunk, or second maxillae, or both, with deeply incised, fimbriate processes; 

cephalothorax in line with the trunk 8. 

7. No fimbriate processes on either the trunk or the second maxillae; cephalothorax 

inclined to the trunk 9. 

8. Oephalothorax short, thickset, and straight; anterior fimbriate processes on the 

second maxillae; posterior ones on the posterior margin of the trunk; male 
type (7, pi. 26 Thysanote Kr^yer, 1863, p. 650. 

8. Cephalothorax long, slander, and curved; both sets of processes entirely separate 

from the second maxillae and the posterior maigin; male type H, pi. 26. 

Tkysanotella, new genus, p. 651. 

9. Cephalothorax short and stout, in line with the trunk, the two separated by a 
* distinct and very narrow neck; second maxillae entirely fused, with a bulla; 

no genital process, anal laminae, or posterior processes; male unknown. 

Cauloxenus Cope, 1872, p. 665. 
9. Cephalothorax short and stout, flexed backward; second maxillae entirely sepa- 
rate, each ending in a clasping enlai^ment; no bulla, genital process, or anal 
laminae; two small posterior processes, dorsal; male type I, pi. 26. 

Charopinui Kr^yer, 1863, p. 652. 

9. Cephalothorax elongate and wormlike, curved or flexed at an angle with the 

trunk; second maxillae in the form of broad clasping muscle bands; no bulla, 

genital process, or posterior processes, but an unsegmented abdomen with anal 

laminae; male type J, pi. 27 Naobranchia Hesse, 1863, p. 657. 

9. Cephalothorax elongate and wormlike, flexed at an angle with the trunk; second 

maxillae normal and furnished with a bulla 10. 

10. Second maxillae short and completely fused, often entirely lacking; a genital 
process, but no abdomen or anal laminae, and usually no posterior processes. U. 

10. Second maxillae long and separate to their tips; a genital process and from two to 

six posterior processes, but no abdomen or anal laminae 12. 

11. Second antennae uniramose, turned down across the frontal maigin; first maxillae 

bipartite; first antennae three- jointed; male type M, pi. 27. 

Clavella Oken, 1815, p. 666. 

11. Second antennae biramose, turned down across the frontal margin, ventral ramus 

two-jointed; posterior processes sometimes present; first maxillae bipartite; first 

antennae four-jointed; male type, E, pi. 27 Clavellopiii, new genus, p. 686. 
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11. Second antennae biiamose, turned down across the frontal mazgin, ventral rainus 
uns^gmented; first maxillae tripartite; first antennae three-jointed; male type 
Jj, pi. 27 ClavellodeSf new genus, p. 689. 

11. Second antennae biramose, projecting forward, ventral ramus unsegmented; first 

antennae very large, four-jointed, projecting forward and often armed with large 
spines; first maxillae bipartite; male type E, pi. 26. ClaveUita, new genus, p. 693. 

12. No posterior processes; no dorsal carapace; both rami of second antennae unseg- 

mented; male type P, pi. 28 Eubrachiella, new genus, p. 716. 

12. Two or four posterior processes; a distinct dorsal carapace; exopod of second 
antennae two-jointed 13. 

12. Six or eight posterior processes; no genital process; cephalothorax flexed forward, 

not backward 14. 

13. Cephalothorax separated from the trunk by a distinct groove; first maxillae bipar- 

tite; second maxillae with fingerlike processes or with a club-shaped bulla; 
male type O, pi. 28 Parahrachiella, new genus, p. 713. 

13. No groove between the cephalothorax and trunk; first maxillae tripartite; second 

maxillae without processas or with an ordinary button-shaped bulla; male type 
C, pi. 25 BrachullaQwnet, 1830, p. 698. 

14. No dorsal carapace; exopod of second antennae two-jointed; second maxillae sepa- 

rate to their tips; first maxillae bipartite, palp with two spines; male type 

F, pi. 26 Epibrackiella, new genus, p. 715. 

14. A distinct dorsal carapace; both rami of second antennae imsegmented; second 
maxillae completely fused; first maxillae tripartite, no palp; male type R, 
pi. 28 Probrachiella, new genus, p. 716. 

Synonyms. — ^The mouth parts being difficult to discern while the 
swimming legs are entirely lacking, the old investigators were com- 
pelled to depend largely upon the general form, the external appear- 
ance, and the egg strings. These features are changeable enough at 
their best, but when we reflect that practically every specimen 
described by those investigators had been preserved in strong alcohol 
we wonder that they located so many of them correctly. The alcohol 
warps and distorts the soft and imresisting tissues, wrinkles the 
skin, changes or bleaches out the color, and shrinks the bodies. In 
view of these facts it is not surprising that the same animal in three 
or four different kinds of preservation has served as the type of as 
many distinct species or even genera. In consequence there are very 
few of the genera which do not have at least one synonym, while some 
of them have as many as four. The following is a list of the synonyms 
as at present recognized: 

Pedicvlus. — ^Baird in his British Entomostraca says: 'Hhe first 
notice taken of any species appertaining to the genus [Lemaeopoda] 
was by Gisler in 1751, who, in the twelfth volume of the 'Acta Suecica,' 
describes and figures a species of Lemea found by him on the salmon, 
and which he called 'Pedicvlvs salmonis or Lax4tL8en''\ There is 
no twelfth voliune, 1761, of the Acta Suecica, but in vol. 12, 1751, 
of Kongl. Svenska Vetenskaps Academiens Handlingar, p. 185, Nils 
Gissler described " Lax-lusen," but did not mention Pedicvlua. Hence 
the name must be dropped, especially as it was afterwards used by 
Linnaeus for a genus of Epizoa. 
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Schiaturus. — ^This name was applied by Rudolphi in 1809 to a genus 
of worms, and by Oken in 1815 to a single species of the genus Cla- 
veUa. In this latter use it becomes a synonym. 

Entomoda. — ^Applied by Lamarck in 1818 to the genus Lemaeopoda; 
but as the type or first species named by Lamarck imder his new 
genus was E, comuta, which belongs to the genus CTuyndrticanihus, 
established in 1811, it is evident that the name can not be used for 
a Lemaeopod. 

AnchoreUa. — Proposed by Cuvier in 1830 for a single Lemaean 
which he wished to establish as a new genus, and afterwards applied 
by other authors to the entire genus ClaveUa, excluding the latter 
name. But the name ClaveUa had been published by Oken in 1815 
and hence AnchoreUa is either a distinct genus or becomes a syno- 
nym (seep. 667). 

Lemaeomyzon. — ^Proposed by Blainville in 1822 for this same genus 
ClaveUa, but the latter had seven years' precedence. 

Heasia. — ^In 1870 Edouard van Beneden published a paper * en- 
titled " Developpement des genres AnchoreUa, Lemaeopoda, BrachieUa, 
et HesaiaJ' 

No description of this last-mentioned genus is given, nor any 
figures except of the eggs and one larval stage. Beneden says of 
it that it approaches on the one side AnchoreUa, which it resembles 
in all the phenomena of development, while on the other hand it is 
like certain of the Chondracanttxidae in its external appearance; that 
it is a very common parasite along the coast of Brittany in the gill 
cavity of Trigla lineata. It may be the same species that Richiardi 
afterwards des^ated as AnchoreUa carusi. But he also has given 
us no description or figures; hence both designations become mere 
names until somethii^ further is known about them. 

Cestopoda. — Kurz in his admirable paper on the Lemaeopodidae 
(1877) described and figured a new genus and species which he des- 
ignated as Cestopoda amplectens. But 14 years before Hesse had 
described a new genus and species which he called Naohranchia cygni- 
formia. The two genera are identical, although the species are dis- 
tinct, and hence Eurz's name must become a synonym of that given 
by Hesse.' 

Stylophorus. — In 1878 Hesse published the description and figures 
of another new genus and species which he called Stylophorus hippo- 
cephalus. But on examination this proves to be the same genus that 
Er0yer had designated as Charopinus in 1863. Hence Hesse's name 
must become a synonym of Kr0yer's. - 

Thynmcola. — ^Micidicich in 1904 described what he thought to be 
a new genus and species under the name Thynnicola ziegleri, but which 

^BuU. Aoad. Roy. Belglque, ser. 2, vol 29, p. 223. 

s Annalet des Bdences Naturelles, ser. 4, vol. 20, p. 101, pi. 1. 
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proved to be the same that Cuvier had named BrachieUa thynni. 
The former thus becomes a synonym of the latter name. 

LKRN'-AJKOI^OIDrN'-AJBC new 8ul>fkznily. 

Subfamily characters of Femaie. — Cephalothorax shorter than the 
arms, and in Une with the body or bent forward at an angle; trunk 
plump, sometunes with, sometimes without, posterior processes, but 
often showing more or less distinct s^mentation; a genital process in 
some genera but no anal laminae; second maxillae outside of maxilli- 
peds and the two close behind the base of the mouth tube; the 
maxillae united only at the tips, sometimes entirely separate; bulla, 
when present, of the ordinary type;- e^ strings usually short and 
plump. 

Male. — Cephalothorax separated by a well-marked groove from the 
body, which is often segmented; anal laminae present and usually 
directed backward; second antennae biramose and armed with a claw. 

SALMINCOLA, new genus. 

Generic Characters of Female. — Cephalothorax short, stout, and 
inclined at an angle to the body axis; separated from the trunk by 
a groove, but with no definite waist; no dorsal carapace; trunk short 
and stout, often flattened dorso-ventrally, with no signs of seg- 
mentation; no abdomen, anal laminae, or posterior processes; a small 
transparent genital process is present in the young female and often 
in the adult. First antennae indistinctly three-jointed, usually 
showing no segmentation; second antennae biramose, both rami one- 
jointed, the endopod larger than the exopod ; first maxillae tipped with 
three spines and without a palp; second maxillae short and stout, 
joined at the tip by a button or mushroom-shaped bulla, often 
joined also at the base around the back of the thorax, forming a pair 
of ** shoulders;'' maxillipeds with a stout basal joint and a slender 
terminal claw; egg strings usually long and slender, e^s small and 
numerous. 

Generic characters of maie. — Size small (0.50 mm.) ; cephalothorax 
about the same length as the trunk, the two bent into the form of a 
semicircle; no dorsal carapace; trunk a little stouter than the ceph- 
alothorax and indistinctly segmented, with a pair of short ajial 
laminae curved dorsally; no abdomen; first antennae three-jointed; 
second antennae biramose, the exopod (ventral ramus) uncinate; 
second maxillae and maxillipeds each three-jointed, attached to the 
concave margin of the semicircle at the center, their tips reaching 
the same level as the tips of the antennae and the anal laminae; 
maxillipeds stouter than the second maxillae and attached inside 
the bases of the latter. 
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Type. — Scdmincola 8(dnumea(Lernaea salmonea Gissler). 

(Salmincola, Sahno, the host family and incola, a dweller.) 

Remarks. — ^This new genus differs from Lemaeopoda in the absence 
of a dorsal carapace on the cephalothorax, in the fact that the first 
thorax segments are not differentiated, in the absence of posterior 
processes and a palp on the first maxiUae^ and in the presence of a 
genital process. From Lemaeopodina it may be distinguished by the 
absence of a dorsal carapace, posterior processes, and the palp on the 
first maxillaC; by the presence of a genital process, and by the structure 
of the maxiUipeds. 

From AcMheres it may be separated by the configuration of the 
top of the head (see figs. 19 and 69); by the absence of a neck and 
abdomen, by the presence of a genital process, and by the form of the 
second antennae, which are folded across the front of the head in 
AcMheres, but are carried straight forward in Scdmincola. 

The oidy male of the genus thus far discovered is that of edvxirdsii 
which has recently been described and figured by Fasten.^ 

It shows a much closer relationship to Acktheres than to Lemae- 
opoda, but may be distinguished by its smaller size, by the curvature 
of the cephalothorax and trunk, and by the structure of the second 
antennae. 

TABLE OF SPBOIBS. 

1. Body two or three times sa long aa the cephalothorax and much wider, flattened 
dorso-ventrally and not inflated 2. 

1. Body and cephalothorax of about the same length, trunk wider and considerably 

inflated, sometimes spherical; arms much shorter than the trunk and with a 
petioled bulla 7. 

2. Cephalothorax as wide or wider than long and nearly in line with the trunk. ... 3. 

2. Cephalothorax much longer than wide and at rig^t angles to the trunk axis 6. 

3. Armsstrai^t and considerably longer than the trunk 4. 

3. Arms more or less curved and shorter than the trunk 5. 

4. Bulla funnel-ahaped; two chitinous appendages between the bases of the first 

maxillae aZptna (Olsson), 1877. 

4. Bulla mushroom-shaped; body much flattened, thinner posteriorly than anter- 
iorly oalifornientU (Dana), 1862, p. 605. 

4. Bulla orbicular with a long petiole; maxiUipeds laige and stout, witiliout accessory 

spines ccarpionis (Kr^yer), 1837, p. 606. 

5. Bulla scoop-shaped, with its concave ventral surface applied to the outside of the 

gill filament; maxiUipeds with accessory peg on ventral surface of basal 
joint salTTumea (Gisder), 1751^ p. 607. 

5. Biilla pear-shaped; maxilUpeds with a minute tooth on the inner niaigin of terminal 

joint coreganorum (Kesaler), 1868. 

6. Bulla mushroom-ahaped and petioled, arms longer than the trunk; maxiUipeds 

plainly visible, with a large papilla on the basal joint 

tiscowet (Smith), 1874, p. 608. 

6. Bulla mushroom-shaped and petioled; arms longer than the trunk and covered 

with a ''vagina;" maxiUipeds concealed between the arms and without 

papOlae htae (Olsson), 1877. 

> Biol. Boll., vol. 37, p. llfl^ pU. 1-4. 
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0. Bulla globular and seoBile; arms much shorter than trunk; maxillipeds plainly 
visible, very laige, destitute of claws; trunk contracted anteri(M'ly into a 
neck maraenae (Olason), 1877. 

6. Bulla spherical and sessile; arms longer than trunk; maxillipeds plainly visible, 

slender, bearing claws; trunk spool-shaped and much elongated. 

exterua (Eessler), 1868. 

7. Dorsal outline of head elongate with concave sides; maxillipeds with accessory 

spines on basal or terminal joints, or both 8. 

7. Dorsal outline of head broadly ovate with convex sides; maxillipeds without 

accessory spines and often without claws 10. 

8. Bulla mu^iroom-shaped with enlarging pedicel; maxillipeds plainly visible, but 

only reaching the base of the mouth tube; first maxillae with palp. 

edtoarddi (Olsson), 1869, p. 609. 
8. BuUa conical with enlaiging pedicel; maxillipeds visible and reaching anterior 
margin of head; first maxillae without a palp and with 2 setae. 

oguassay new species, p. 611. 

8. First maxillae without a palp but with 3 terminal setae; maxillipeds of varying 

lengths 9. 

9. BuUa mushroom-shaped with two distinct pedicels; maxillipeds wholly visible. 

with a laige spine on the basal joint; egg tubes widely separated at their base, 

UcaulicuUUa (Wilson), 1908, p. ^12. 
9. Bulla mushroom-shaped, only one pedicel; maxillipeds piurtly hidden; no spine 
on basal joint; ^g tubes close together at their base. 

fdUulata (Wilson), 1908, p. 613. 
9. Bulla club-shaped, five times as long as wide; 'maxillipeds completely hidden 
between the arms; the latter short and much swollen. 

^2^9na;;i(Eessler), 1868, p. 613. 

10. No terminal claws on maxillipeds; egg tubes turned forward and curled against 

the tnmk; diameter of bulla much greater than that of the arms 11. 

10. Small terminal claws present on maxillipeds; egg tubes long and slender and in 

normal position; diameter of bulla about the same as that of the arms 12. 

11 . First antennae two-jointed ; exopod of second pair a segmented papilla ; first maxillae 

short and stout; toothed edge of mandible continuous and uninterrupted. 

inermis (Wilson), 1911, p. 614. 

11. First antennae imsegmented; exopod of second pair a claw; first maxillae long and 

slender; toothed edge of mandible with a wide gap near the center. 

extumescens (Gadd), 1901. 

12. Cephalothorax in line with trunk; basal join( of maxilliped very slender; exopod 

of second antenna distincUy jointed; no accessory spine on maxillipeds. 

arcturi (Miers), 1877. 
12. Cephabthorax at an obtuse angle with trunk; basal joint of maxillipeds stout and 
armed with accessory spine; exopod of second antenna not jointed. 

heani (\^^lson), 1908, p. 615. 
12. Cephalothorax at right angles to trunk; bases of arms forming a pronounced hump 
across back of head; terminal claw of maxillipeds laige. 

gibber (Wilson), 1908, p. 615. 
12. Cephalothorax at right angles to trunk; no pronounced hump; no claw on maxil- 
lipeds carpenteri (Packard), 1874, p. 616. 

SALMINCOLA CALIFORNIBNSIS (Duia). 

Lemaeopoda caltfcmiennt Dana, 1852, p. 1379, pi. 96, figs, la and 16. 
Plate 29, figs. 16 and 17. 

Host and record of specimens. — Several females were taken from 
the body of a salmon (Oncorhynchnis) in the EQamath River; Cali- 
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fornia, by the Wilkes Exploring Expedition. Four females were 
collected by Dr. B. W. Evennann from the gills of Oncorhynchus 
nerka at the inlet of Big Payette Lake, IdahO; September 27, 1894. 
These were identified by G. G. Gurley, and from them he obtained the 
measurements given below. Unfortunately none of these si>eci- 
mens appear in the United States National Museum collection.^ 

Specific characters of female, — Cephalothorax in line with the trunk 
axis, triangular in outline, one-third the length of the trunk, nearly 
twice as wide as long, with rounded corners. Trunk elliptical, at 
the center nearly twice as broad as the head, drawn to a rounded 
point posteriorly between the egg strings. In lateral view both the 
head and the trunk are flattened into a continuous straight line on 
the ventral surface, but very convex dorsally. The trunk is thickest 
anteriorly and the cephalothorajt posteriorly, and each tapers lapidly 
toward the opposite extremity. Egg strings slender, cylindrical, 
and one-half longer than the trunk; eggs in 8 or 10 longitu^al rows, 
about 30 in a row. Second maxillae short and stout and nnich 
wrinkled; joined to the bulla by a long and slender pedicel; bulla 
mushroom-shaped, its diameter considerably greater than that of the 
maxillae themselves; maxiUipeds short and slender. 

Male. — Unknown. 

Color ( preserved material) , a uniform grayish white. Total length, 
3.6 mm.; breadth, 2.8 mm.; length of arms, 2.72 mm.; length of 
bulla pedicel, 0.96 mm.; length of egg strings, 4.36 mm. 

(caUfomiensis, from the IdcaUty in which it was found). 

Bemarlcs. — ^In support of his identification Gurley notes the fact 
that OncorJiyncTius nerJca, from which Doctor Evennann obtained his 
specimens, is the species which occurs in the Klamath River, where 
Dana's types were found. The species seems to be a valid one, 
although there are no specimens of it now available. For this reason 
and because Dana's figures are not readily accessible they are repro- 
duced here (pi. 29, figs. 16 and 17) somewhat enlarged^ but otJier- 
wise just as he published them. 

SALMINCOLA CARPIONIS (Kf#y«r). 
Lemaeopoda carpionia Eb0tbr, 1837, p. 268, pi. 2, fig. 6. 

Remarks. — ^Kr0yer distinguished this species from salmanea as 
follows, a distinction which Bassett^mith and others have tried to 
set aside. 

Salmoneaf head small, lees than a fourth the length of the animal, subtriangular, of 
the same length and width, directed straight forward or a little backward. Arms 
elongate, equaling or exceeding the length of the trunk and making an obtuse angle 
with it; bulla recxmibent, depressed, oval, yellow, subcartilaginous, and without a 
pedicel. External ^g sacks diort, slender, almost filiform, with two transverse series 
of eggs at the most. 

1 Eight females have since been taken from the same host and locality; they have received Cat. Na 
4S5S8, U.8.N Ji., and wfll be more ftilly deKilbed later. 
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Carpionii, head large, more than a fourth the length of the animal, ovate, much 
longer than wide, making with the trunk a right angle or one a little acute. Arms 
shorter than the trunk, often pressed against the surface of the underl3dng segment; 
bulla large, orbicular, very convex, black, homy, with an elongate and slender ped- 
icel. External egg sacks of medium size with three or four transverse rows of eggs. 

In Kr0yer's figures there are also decided differences in the struc- 
ture of the maxillipeds and second antennae, which make his specific 
distinction a valid one, and accordingly the two species have both 
been placed in the new genus Salmincola, 

8AIMINCOLA 8ALM01ISA (OlHtor). 

Plate 29, figs. 18 to 22. 

Lca^humy Lemaea iolmonea GisfiLBR,' 1751, p. 186, pi. 6, figs. 1-5. 
Lemaea iolmonea Linnasus, 1761, p. 509, No. 2102. 
Schistwrus $almoneu8 Oken, 1816, p. 183. 
ErUomoda salmonea Lamarck, 1818, p. 686. 
Lemaeopoda talmonea Blainvuxe, 1822, p. 443. 

Host and record of specimens. — ^Three females with egg strings from 
the giUs of a salmon at Bamffshire, England, were obtained by ex- 
change from Canon A. M. Norman, and are numbered 8339, U.S.N.M. 

A second lot of six females was obtained by R. Hitchcock from 
the giUs of sahnon in England and is numbered 39608, U.S.N.M. 

Specific characters of female. — Cephalothorax short and stocky, 
three-lobed in dorsal view, being enlarged posteriorly through the 
bases of the second maxillae; separated from the trunk by a distinct 
groove; no dorsal carapace. Trunk a flattened ovoid or pyriform, 
narrowed anteriorly into a short neck, considerably enlarged and 
often somewhat three-lobed posteriorly, with a minute genital process 
at the center of the medii^lobe; no abdomen, anal laminae, or pos- 
terior processes. 

First antennae short and tipped with a minute spine; no external 
indication of segmentation. Second antennae biramose; exopod 
longer and larger than the endopod and tipped with a large curved 
spine and two or three smaller ones; both rami one-jointed. 

First maxillae slender and tipped with three small jointed setae, 
no palp; second maxillae, including the bulla, the same length as, or 
slightly shorter than, the entire body, joined at the tip to a large 
ovate bulla, sometimes by* a single pedicel, sometimes by two dis- 
tinct pediceb. Bulla as wide as both maxillae together, concave 
ventrally, convex dorsally, thickened and projecting back of the 
pedicel along the proximal margin. This bulla is turned down so 
that its long axis \a parallel with that of the maxillae and its concave 
ventral surface is apptied to the outside of the gill filament, instead 
of being buried in its tissue. 

Maxillipeds with a stout basal joint and a short, slender, curved 
claw; the latter with an accessory spine near the center of its inner 

>KoDgL 8T«08lai VetCDdo^ AoAdemieDs Handlingur, vol. 13. 
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margin; the former with a short and stout spine or peg on its ventral 
surface near the base of the terminal claw. This spine is not in line 
with the terminal claw but the latter shuts past it dorsaUy. 

Male. — Unknown. Color a uniform yellowish-white; buUa bluish 
or light purple. Total length (without egg strings) 7 to 8 mm.; 
breadth, 3 mm.; length of arms, 5 mm.; of bulla, 1.5 mm.; of egg 
strings, 6 mm. 

(salmonea, of or pertaining to salmon). 

Remarks. — ^This species has been described by so many authors 
that very little is left to be added. Attention, however, is called 
to the fact that the median projection at the posterior end of the 
body is not an abdomen but a genital process like that in GlaveOa. 
Also the 'Hwo apical knobs'' mentioned by some authors are really 
spermatophores (see fig. 22). The bulla ia very peculiar in its appli- 
cation to the pH filament, as well as in its shape and orientation. 
The peculiar pattern of the dorsal surface of the head is a good char- 
acteristic of the species, and this with the bulla affords a ready 
means of identification. These points, together with the peg on the 
maxilUpe4s, are the chief reasons for presenting the figures here given. 

SALMINCOLA SISCOWBT (Smifh). 
Plate 30, figs. 23 to 29. 
Lemaeopoda tiicowet Shith, 1874, p. 664, pL 3, figs. 15-16. 

Host and record of specimens. — Seven adult females with egg 
strings were taken from the gills of Oristivom^r namaycush siscowet 
at Outer Island, Lake Superior, by J. W. MUner. They are num- 
bered 39697, U.S.NJM. and are labeled in Professor Smith's hand- 
writing *' Lemaeopoda sisccv}et Smith, Co.types." 

Specific characters of female. — Cephalothorax ovate, flattened dorso- 
ventrally, coming to a rather sharp point anteriorly, and thickened 
posteriorly through the bases of the arms so that it overhcoigs con- 
siderably the trunk, from which it is separated by a very distinct 
groove. DorsaUy the cephalothorax is strongly arched, while ven- 
trally the large maxiUipeds stand out prominently, like an under jaw. 
Trunk pear-shaped, considerably narrowed anteriorly, but not form- 
ing a distinct neck; only a little longer than wide, with obscure seg- 
mentation grooves on the ventral surface; strongly arched dorsally 
and truncated posteriorly, but ventrally extending a little back of 
the bases of the egg strings. 

The latter are cylindrical and as long as the entire body or longer; 
eggs in 6 or 7 longitudinal rows, much twisted, about 30 ^gs in 
each row. 

First antennae of medium length and tipped with 2 or 3 minute 
spines, but very obscurely segmented; second pair biramose, the 
exopod one-jointed, longer than the endopod, enlarged a little at 
the tip and armed vnih a few straggling spines; the endopod two- 
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jointed, the basal joint swollen into a large ventral knob armed with 
spines and similar to the one in Scimincola edvmrdm (p. 610); the 
terminal joint narrow and palplike and tipped with a single fleshy 
point on the margin next to the exopod. There is also a knob on 
the outer surface of the basal joint, close to the base of the endopod 
which projects strongly and is armed with curved spines. Mandible 
stout, broadened toward the base and curved, armed with four large 
distal teeth, which are curved and bluntly pointed, and one small, 
sharp proximal tooth. First maxillae short and slender, tipped with 
two conical spines and without a palp; second maxillae as long as, 
or even considerably longer than, the trunk, slender, nearly straight, 
and a trifle enlarged at the tips. Bulla mushroom-shaped, its diam- 
eter almost three times that of either arm, its pedicel long, large, 
and inflated at the distal end. Maxillipeds of medium size, the ter- 
minal joint curved and tipped with a short curved claw and an 
inner minute spine; the basal joint with a lai^e papilla on its ven- 
tral surface, which is terminated by two small papillae, each bearing 
a spine which seems to be retractile. 

Color (preserved material) a uniform yellowish-white. 

Total length (excluding egg strings), 7 mm. Length of cephalo- 
thorax, 2.8 mm.; of trunk, 4.2 mm.; of second maxillae (including 
bulla), 8 mm. ; of egg strings, 7 mm. Width of trunk, 2.8 nmi. 

(siscawet, Indian name of host). 

Male. — Unknown. 

Remarks. — This species was described and figured by Smith in 1874 
and has not since been seen by any investigator. Fortunately, some 
of Smith's original specimens have been preserved in the United States 
National Museum, and from them the present description and figures 
have been taken. There is practically little to add to Smith's excel- 
lent description, but the second antennae and first maxillae are here 
figured, both of which present specific characters. These, with the 
peculiar outline of the top of the head, and the equally peculiar 
papilla on the maxillipeds, distinguish this species from all others. 

8AIMINCOLA SDWARDSO (OtaMO). 
Plate 30, figs. 30 to 35. 

Lerruuopoda salmonea Mayor, 1824, p. 24. 

BoMOTmUB zalmonea Mn^NB Edwards, 1840, p. 509, pi. 41, fig. 3. 

Lemaeopoda edwardni Olsson, 1869, p. 36.— Wright, 1882, p. 246, pi. 1, figs. 1-11. 

LemaeopodafonHndlis Smith, 1874, p. 663, pi. 3, figs. 12-14. 

Host a/nd record of specimens. — ^Twenty-five adult females were ob- 
tained from the gills of brook trout; Salvelmus fontmaliSj at the 
State hatchery at Wild Rose, Wisconsin, and have received the 
number 43574, U.S.NJf . A second lot of ten females were taken 
from the gills of the same host at Caledonia, New York, and are 

84843*— Proc.N.M.vol.47— 14 30 
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numbered 39587, U.S.NJtf. Three females were taken from brook 
trout at Sleepy Creek, Houghton, Michigan, Aug. 30, 1906, by 
T. T. Hankinary, and are numbered 43677, U.S.NJM. There are two 
females probably belonging to this species, which are labeled ''Lake 
Superior. U. S. Lake Survey. S. I. Smith, 1871," but the speci- 
mens are so shriveled in the alcohol as to make the identification 
uncertain. 

Smith also described as a new species (Lemdeopoda /(ynlinaiis) 
specimens found upon brook trout at Norway, Maine, in A. B. 
Crockett's hatchery, which are imdoubtedly the same as the present 
species. 

Gurley in his manuscript reports a number of specimens from brook 
trout in the ponds of the U. S. Fish Commission Station, Northville, 
Michigan, which he collected April 26, 1894, during a severe epidemic 
which killed many of the fish. Specimens were also sent to the 
United States National Museum May 16, 1911, from trout in a small 
brook at South St. Paul, Minnesota, by Marshall E. Humphrey, of the 
Einnickinic Fisherman's Association. These were identified by the 
present author and returned to Mr. Humphrey. 

Specific characters of female. — Cephalodiorax inclined at an angle 
of about 46^ to the trunk axis, elongate-triangulate, broadest across 
the posterior margin, narrowing to a roimded point anteriorly, two- 
thirds as long as the trunk, and separated from it by a well-defined 
groove and by the ridge formed by the bases of the second maxillae. 
Trunk pear-ehaped, narrowed anteriorly where it joins the cephalo- 
thorax, but without a definite neck; fiattened on the ventral surface, 
strongly convex dorsally; no anal laminae or posterior processes, but 
in all the younger and in some of the adult specimens there is a small 
genital process. Egg strings short and stout, rarely longer than the 
trunk; eggs of good size, arranged in 4 or 6 longitudinal rows, from 
12 to 16 eggs in each row. First antennae short, nearly the same 
diameter throughout, tipped with two or three minute spines and 
showing no traces of segmentation. Second antennae biramose, the 
exopod rounded and unsegmented, covered on the outer, and a part 
of tiie terminal, maigin with short spines curved inward; the endopod 
two-jointed, the basal joint swollen on its ventral and lateral margins 
into a rounded knob covered with short curved spines, the terminal 
joint much narrower than the basal, palp-like, and terminating in two 
fleshy points. Mandibles relatively short and stout, the distal third 
armed with 6 or 6 curved teeth without any secondary teeth. First 
maxillae short and rather stout, terminating in one (Wright) or two 
curved spines, the palp flask-shaped, shorter than the maxilla, and 
terminating in one or two (Wright) curved spines. Second maxillae 
(excluding the bulla) about the same length as the fused trunk, the 
same diameter throughout, and extending around the back of the 
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head to form a thick collar or ridge. Bulla mushroom-fihaped, one- 
third as long and nearly twice the diameter of the maxillae, with a 
conical pedicel. None of these specimens showed the bilateral char- 
acter spoken of by Wright (1882, p. 248). Maxillipeds three-jomted; 
the two basal joints cofisiderably swollen, the terminal joints tapering 
strongly, the daw minute and curved. 

Color (preserved material) a imiform grayish-white. 

Total length (without egg strings), 4.35 mm. Length of trunk, 
2.5 mm.; of arms and bulla, 2.85 mm.; of egg strings, 2.5 to 4.5 mm. 

(echvardsiif to Milne Edwards). 

Specific charactera of male. — Since this is the only male known in 
the genus the specific characters are the same as the generic (p. 603). 

Remarks. — This species was first described by Mayor in 1824 under 
the name Lemaeopoda salmonea, because he believed it to be the 
same as the species which Gissler, Linnaeus, and BlainviUe had pub- 
lished under that name. Milne Edwatds in 1840 assigned Mayor's 
species to the genus Basanistea, while he retained Gissler's species in 
the genus Lemaeopoda. In 1869 Olsson changed the species back 
again to the genus Lemaeopoda, but confirmed Milne Edwards's 
opinion that it was not the same as the scUmonea of Linnaeus. Ac- 
cordingly, he proposed the new name edvxx/rdm for it, and it has been 
thus known ever since. From the descriptions and figures of these 
various authors there seems to be no reasonable doubt that the 
form found in Europe is identical with that on the American trout. 
Attention is called especially to the form of the bulla, the hump 
joining the bases of the arms, the second antennae, and the maxilli- 
peds as the distinguishing characters of the species. 

SAIMm COLA OQUASSA, new tpeclBt. 
PlateSl, figs. 36to40. 

Host and record of specimens. — Five females with egg strings were 
obtained from blue-back trout, Salvdinus oquassa, at Rangeley Lakes, 
Maine, Nov. 27, 1884, by Prof. L. A. Lee, of Bowdoin College. They 
are numbered 39604, U.S.NJM. One of them has been selected to 
serve as the type of the new species and is numbered 43578, U.S.N.M. 
They were attached to the inside of the operculmn of the trout. 

Specific ckaracUrs of female. — Cephalothorax narrow and much 
longer than wide, forming with the trunk a crescent or semicircle. 

Trunk pearnahaped, stroi^y narrowed anteriorly but without a 
definite neck; squarely tnmcated posteriorly. E^ strings consider- 
ably shorter than the trunk and rather plump, slightly curved and 
attached to the body not by their ends but on one side near the end, 
do that they project both forward and backward eggs large, ar- 
ranged in 5 rows, about 10 in each row. 
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First antenae minute^ only two joints visible^ the terminal one 
armed with a single small spine. Second pair laige and stout^ the 
basal portion definitely two-jointed; the endopod weU rounded, one- 
jointed and armed with numerous short and sharp spines; the exo- 
pod two-jointed and tipped with two larger and blunter spines. 
First maidUae quite small^ set well up on the mouth-tube^ and tipped 
with two short and stout spines. Second maxillae stout, quite 
straight, and joined at the tip to a conical bulla whose length and 
diameter are about equal to that of the arms themselves. MaxiUi- 
peds reaching the extreme tip of the mouth-tube, rather slender, 
ending in a curved claw with a tiny spine at its base; the second joint 
also carries on its ventral surface a short process armed with a blunt 
spine. 

Male. — ^Unknown. 

Color (preserved material) a uniform brownish-white. 

Total length (without egg strings), 4.25 mm. Length of trunk, 
2.6 mm; of arms, 3 mm.; of e^ strings, 2 mm. Width of trunk, 
1.75 mm.; of e^ strings, 0.66 mm. 

{oquassa, the specific name of the host.) 

Remarks. — ^The above specimens were found in a collection sent 
to the Museum by Professor Lee. They are somewhat shrunken, but 
show unmistakably that they do not belong to any known species 
and accordingly are used as the types of a new species. 

They are most closely related to dlpina and edvxirdm, from which 
they can readily be distinguished by the much greater length of the 
maxillipeds and by the details of the second antennae. 

SALBSmCOLA BICAUUCULATA (WUMa). 
Plate 31, figB. 41 and 42. 
Lemaeopoda bicauUculata WnsoN, 1908, p. 472, pi. 82. 

Host and record of specimens. — ^Three females were taken from the 
tips of the gill filaments of the Dolly Varden trout, Salvelinus malma, 
at Bering Island by Gov. N. Grebnitzky. These were made the 
types of the species and were numbered 38594, U.S.N.M. 

Two females were obtained by Dr. L. Stejneger at Bering Island in 
1882, from an unknown host. These are Cat. No. 8453, U.S.N.M. 
A single female was taken from a ''trout" at Mapleton, Or^on, by 
Dr. S. E. Meek in 1896, and is Cat. No. 38575, U.S.N.M. 

RemarJcs. — ^This species was fully described and figured in 1908. 
It may be recognized by the two pedicels of the bulla, by the wide 
separation of the bases of the ^g strings, by the peculiar pattern of 
the doroal surface of the head, and by its attachment to tilie tips of 
the gill filaments. Two figures, one of them new, are introduced 
here for comparison. 
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SALMHrCOLA FALCULATA (Wltoon). 
Plate 81, figs. 43 and 44. 
LenMeopoda/akuiata Wilson, 1908, p. 473, pi. 83. 

Host and record of specimens. — ^Four females from the gills of the 
blue-back salmon, Onchorhynckus nerJca, at Baker Lake, Washington, 
in 1902, by the United States Bureau of Fisheries, Cat. No. 38586, 
UJS.N.M. One female from Bristol Bay, Alaska, no date or host, 
Cat. No. 8340, U.S.N.M. Three, lots obtained by the United States 
Bureau of Fisheries from trout in California, Cat. Nos. 38588, 38589, 
and 38590, U.S.N.M. 

RemarJes. — ^This species may be recognized by the abruptly nar- 
rowed ends of the second maxillae, by the position and length of the 
egg strings, and by the contour of the dorsal surface of the head. 
The species was fully described and figured in 1908, but two figures, 
one of them new, are here introduced for comparison. 

SALBSmCOLA THTMALU (Kenler). 

Plate 32, figs. 45 and 46. 

Lemaeopoda tkymaUi Essslbb, 1868, p. 97, pi. 4, fig. 3 a and 6.— Gadd, 1904, p. 34. 
Lemaeopoda davigmi Olsson, 1872, p. 63, pi. 5, figs. 1-6. 

Host and record of specimens. — ^A single female with egg strings 
from the gills of ThymdUtis vulgaris at Yamtl, Sweden; three females 
without egg strings from Salmo alpinus at the same locality. Both 
lots were obtained by exchange with the University of Stockholm; 
the former is Cat. No. 20001, and the latter 19999, U.S.N.M. 

Specific characUrs of female. — Cephalothorax egg or pear-shaped, 
almost twice as long as wide, two-fifths as long as the trunk, and bent 
at right angles to the axis of the latter, from which it is separated by 
a deep groove and by the thickened bases of the second maxillae. 
Trunk considerably thicker than the cephalothorax, somewhat 
flattened dorso-ventrally, with no traces of s^mentation. A short 
conical genital process on the posterior end of the trunk, a little 
nearer the ventral surface; no abdomen, anal laminae, or posterior 
processes. Egg strings cylindrical, two-fifths as wide as, and a little 
longer than, the trunk; e^s small, arranged in 8 or 10 longitudinal 
rows, about 20 e^s in each row. 

First antennae indistinctly four-jointed; second pair biramose, 
the endopod narrower and longer than the exopod and two-jointed, 
both rami'covered with small spines. First maxillae small and tipped 
with three setae; second maxillae stout, curved forwards and inwards, 
their base at right angles to the body axis, and their tips considerably 
enlarged. Bulla as long as the second maxillae, club-shaped, some- 
times lanceolate, and three or four times as long as wide. It is always 
buried in the tip of the gill filament and shows in its center an elongate 
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traxLsparent area. Maxillipeds concealed between the second max- 
illae, short and stout; with a curved terminal claw, having near its 
base several small spines. 

Color (preserved material) a uniform grayish-yeUow, the contents 
of the digestive tube a shining black. 

Total length (without egg strings), 4 mm. Length of second 
maxillae, 1.6 mm.; of trunk, 2.8 mm.; of buUa, 1.5 mm. Thickness 
of trunk, 1.75 mm. 

(thymaUi, the generic name of the most common host.) 

Male, — Unknown. 

Remarks. — This species was first described by Eessler in 1868. 
Olsson in 1872, not knowing of Eessler's description, called it Lemae- 
opoda dcmgera. Gadd in 1904, recognizing the identity of the two 
species, adopted Eessler's name and made Olsson's a synonym. It 
may be readily distinguished from all other species by its enormous 
club-shaped bulla. The three females taken from Salmo alpinus 
were labelled by the University of Stockholm '^Lemaeopoda alpinaf^^ 
but they show none of the characters of that species while they do 
conform in every particular to the present species. The short and 
very plump body and the contour of the dorsal surface of the head 
are also distinguishing characters. 

SALMINCOLA INXRMIS (WilNa). 
Plate 32, figs. 47 to 61. 
Lemaeopoda inenmU Wilson, 1911, p. 632, pi. 68, figs. 33-36. . 

Host and record of specimens. — ^Found abundantly on the Lake 
herring, Argyrosomus ariedi, in Lake Huron and Lake Superior. 

The United States National Museum contains five lots of speci- 
mens: a single type female, Cat. No. 42283, U.S.N.M., from Elnife 
River, Duluth, Minnesota; a paratype female, Cat. No. 42284, 
U.S.N.M., from Blind River, Lake Huron; a paratype female. Cat, 
No. 42285, U.S.N.M., from Marquette, Lake Superior; 140 females, 
Cat. No. 42278, U.S.N.M., from Saginaw Bay, Lake Huron; a single 
female. Cat. No. 6113, U S.N .M., from the gilb of the humpback 
whitefish, Coregonus nelsonii, taken in the Yukon River, Alaska, 
by E.W.Nelson. 

RemarJcs. — When this species was first described in 1911 it was 
placed with its' nearest relatives in the genus Lemaeopoda. 

Now that these relatives are to constitute a separate genus this 
species must be kept with them. It has already been fully described 
and figured, but attention may be called to one or two characters 
which appear in the large lot from Lake Huron, obtained after the 
previous description had been published. 

The second maxillae are usually tiuned back against the ventral 
surface of the trunk, bringing the bulla clode to the posterior end of 
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the body. Young females and adnlts, whose ovaries are full of eggs, 
have a plump trunk, which is not very strongly curved and whose 
surface is smooth. But adults in which the eggs have been extruded 
into the egg strings, have a strongly curved body, with deep grooves 
or wrinkles. Indeed in many of these adults the cephalothorax is 
folded forward against the ventral surface of the trunk, the two 
almost touching. In these individuals there is a large longitudinal 
groove on either side of the body above the oviducts, and several 
transverse grooves, which indicate the body segmentation. The 
"shoulders" also project strongly in most of the specimens, making 
a ridge across the back of the neck. The comparative shape of the 
dorsal surface of the head is shown in figure 48, while the first and 
second anteimae and the first maxillae are also presented for compari- 
son. The species may be most readily recognized by the compara- 
tively enormous size of the bulla, by the absence of claws on the 
maxiUipeds, and by the turning forward of the egg strings against 
the walls of the trunk. From Gadd's species extumescens, which it 
most resembles, it may be told by the greater diameter of the bulla, 
by the larger size and prominence of the maxillipeds, by the details 
of the second antennae and first maxillae, and especially by the 
ciurvature of the mandibles in extumescens, and the wide gap in their 
dentition. 

SALMINCOLA BSAIQ (Witooa). 

Plate 32, figs. 52 and 53. 
Lemaeopoda heani Wilson, 1908, p. 470, pi. 81. 

Host and record of specimens. — ^Twenty-five females from the gills 
of the Q^innat salmon, OncorhyncJius tschawytschi, Mcdoud River, 
California, Cat. No. 29068, U.S.N.M., types of the species. 

Two lots obtained by the United States Bureau of Fisheries at 
Battle Creek, Colorado, from the same host. Cat. Nos. 38584 and 
38686, U.S.N.M. 

One lot obtained by Dr. C. H. Gilbert from the rainbow trout, 
Scilmo iridens, at Sisson, California, Cat. No. 38606, U.S.N.M. 

Remarlcs. — ^This species may be distinguished by the comparative 
length of the second maxillae, by the size and shape of the bulla, 
and by the distance between the maxillipeds and the other mouth- 
parts. The contour of the dorsal surface of the head and a side 
view of the body are here introduced for comparison. 

SALBONCGLA OOSBBR (WUion). 

Plate 33, figs. 61 and 62. 

Lmuuopoda gibber Woson, 1908, p. 469, pi. 80. 

Host and record of specimens. — ^Fifty females from the gill arches 
of the Dolly Varden trout, Salvdinus nuUma^ at Attn, Alaska, Jime 
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9, 1006, by the Bureau of Fisheries steamer Albatross; Cat. No. 
38583, U.S.N.M. 

Remarks. — ^This species is the most decidedly humpbacked in the 
genus, and may usually be recognized by this feature. The strong 
mushroom shape of the buUa and the details of the second antennae 
are also characteristic. 

SALBCmCOLA CARPBlfTKRI (Prndkatd). 
Plate 33, figs. 54 to 60. 
Achtheres carpenteri Packard, 1874, p. 612, fig. 1; 1875, p. 687, fig. 237. 

Host and record of specimens. — ^A number of females with egg strings 
were taken from " trout'* in a tributary of the East River, Colorado, 
by Lieut. W. L. Carpenter, August 29, 1873. Unfortunately none of 
these original specimens have been preserved. 

Two adult females, one. with ^g strings, and a young female were 
taken from a ''salmon" 42 inches long at Battle Creek, Colorado, by 
Dr. Edwin Linton. They have received Cat. No. 43669, U.S.N Jf ., 
and will serve as surrogate types of the species. 

Specific characters offemaU. — Cephalothorax about as long as the 
trunk and turned at right angles to the latter; antennal region 
separated as a roimded lobe, narrowed basally and widened distally. 
Trunk a plump ovoid, one-half longer than wide, and so squarely 
truncated posteriorly that the female without egg strings may be 
easily balanced in an erect position. On the ventral surface are faint 
indications of segmentation; no abdomen, anal laminae, or posterior 
processes, but a well-defined genital process on the young female, 
with the remains of spermatophores still clinging to it. In this 
young female the trunk Was slender, cylindrical, weU roimded pos- 
teriorly, and three times as long as wide. First antennae short and 
unsegmented; second pair biramose, the endopod and exopod about 
the same length, the former tipped with four minute spines, the latter 
with two very much stouter conical ones. Mandibles slender and 
curved, armed with six teeth, the four terminal ones much' larger 
than the two basal ones, and curved. First maxillae slender, luiseg- 
mented, without a palp, and tipped with a single seta. Second 
maxillae large and stout and as long as the entire body; bulla of the 
usual mushroom shape, with a long and slender petiole. 

The second maxillae are much shorter in the young female, and 
each is enlarged at the tips and joined to the bulla by a distinct 
petiole. The bases of these arms form a well-defined ridge around 
the back of the head, even in the young female; maxillipeds with a 
stout basal joint and a shoit, curved terminal claw. 

Color (preserved material), a imiform pale white. 

Total length (without egg strings) , 4 mm. Length of trunk, 2 mm. ; 
of egg strings, 3 mm. Width of trunk, 1.75 mm.; of e^ strings, 0.9 
mm. 

(carpenteri, to Lieut. W. L. Carpenter.) 
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Male, — ^Unknown. 

Remarks. — Gurley in his manuscript identifies the host of Pack- 
ard's specimens as Salmo myJciss. However that may be, it is very 
possible that the two lots came from the same host; since the lai^e 
fish in Colorado are called indifferently trout or salmon. Packard's 
description and figure leave no doubt of the identity of his species 
with the specimens collected by Doctor Linton. 

Packard recognized that it was not a true Acktheres, for he says: 
''This species should perhaps be regarded as the type of a subgenus 
of AcfUheres, which it resembles more nearly than Lemaeocera, The 
abdominal segments are very faintly indicated, and in the form 
and degree of development of the head and appendages it seems 
intermediate between Ackikeres and Cauloxenus.'^ 

The additional details here presented show clearly that it belongs 
to S(Umincola. 

Genus ACHTHERES Nordmann. 

Generic characters of female, — ^Body divided into three regions: a 
small cephalothorax with the antennal area differentiated dorsally; 
a plump thorax, more or less distinctly segmented, at least on the 
ventral surface, narrowed into a well-defined neck anteriorly, where 
often one of the segments is clearly separated; and a conical abdomen, 
usually unsegmented, but sometimes (micropteri) segmented; no 
posterior processes, anal laminae, or genital process. 

First antennae distinctly three-jointed and tipped with three 
setae; second antennae biramose, turned down across the frontal 
margin, the endopod one-jointed, the exopod two-jointed; first 
maxillae with two terminal setae and without a palp; maxiUipeds 
between the bases of the second maxillae, which are separate to the 
very tip, where they are joined to an ordinary bulla; egg strings short 
and stout, eggs large. 

Generic characters of male, — Size medium (1 mm.) ; cephalothorax 
in line with the body axis, much smaller than the trunk and sep- 
arated from it by a distinct groove; trunk spindle-shaped, clearly 
segmented, without an abdomen or anal laminae. First antennae 
three-jointed; second antennae biramose, the exopod two-jointed 
and tipped with a claw; first maxillae with two terminal setae and 
without a palp; second maxillae much longer than the maxiUipeds, 
the two projecting strongly from the cephalothorax some distance 
behind the other mouth parts. 
• Type — AchCheres percarum Nordmann. 

{AckOures, i>x6i\pf\^ burdensome, annoying). 

Remarks. — ^This genus, as here constituted, includes only species 
which are parasitic upon fresh-water fishes. Of the eight species six 
are North American, and one of them, coregofii, is also found in Swit- 
zerland. The genus, therefore, may fairly be called an American one, 
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and because the accounts of the American species are widely scat- 
tered, and in some instances drfficuk oi access, it has been thought 
best to include here all that is known gI them, together with some 
new figures which admit of easy comparison. 

Synonyms. — Acktheres carpenteri Packard, 1874, p. 612, fig. 1, 
text, according to the characters here established can not belong to 
this genus at all, and is accordingly transferred to the new genus 
SaZmincola (see p. 616). 

Acktkeres sdachiorum Kurz, 1877, p. 385, pi. 26, fig. 1; pi. 27, figs. 
38 to 40, is the only species foimd in salt water, and was stated by 
Claus to be the undeveloped young of Lemaeofoda gdUi. 

Toward the close of his description of this "new species" Kurz 
stated that Lemneopoda galei had been found upon the same host and 
in the same place. But, he added, "The identity of the two species 
does not appear possible. The great differences, in form in L. galei, 
as van Beneden himself shows, may possibly be an indication of & 
difference in species (p. 388). That which induces me to cling to this 
new species is the elongate body form, the longer and narrower e^ 
sacks, the club-shaped anal laminae, the distinct segmentation of 
the body, and the three-parted form of the attachment button in 
L. galeif not to mention other minor differences in the structure of 
the mouth parts" (p. 389). 

All the differences enumerated by Kurz admit of easy explanation 
provided the specimens he secured were imdeveloped young of 
L. galdj and this woidd be further indicated by the size he has given 
for them. On the other hand, to try and make of them a new species 
of Acktheres is impossible, because they are so lai^efor that genus that 
they must be mature adidts, but they possess a pair of good-sized 
posterior processes, they have no abdomen comparable with that in 
AcMheres, while the first maxillae are tripartite and have a palp. 
We are hence forced to accept Clauses statement that this species is a 
synonym of L. gaUi. The ^^ AcMheres sp." mentioned by Wright 
(1892, p. 438, fig. 10, text) is probably the same as Kr0yer's A. pime- 
lodi (see pi 628). 

TABLB OF SPECIES. 

1. Gephalothorax about as wide and as long as the trunk; bulla an enormous disk (3 
mm. in diameter); maxiUipeds reaching the frontal margin of head. 

corpulenttis Kellicott, 1880, p. 619. 

1. Trunk once and a half to twice the length and width of the cephalothorax; bulla 

and maxiUipeds normal size 2. 

2. Abdomen much narrower than, and joined abruptly to, the trunk, inclined ante- 

riorly and more or less distinctly segment^ 3. 

2. Abdomen the same width as the posterior portion of the trunk and passing imper- 

ceptibly into it; in the same Hue as the trunk axis, and with no traces of seg- 
mentation 4. 

3. Arms stout; carapace much widened anteriorly; second antennae almost touch- 

ing across the frontal margin; first antennae distinctly jointed. 

micropten Wright, 1882, p. 620. 



Digitized by LjOOQIC 



Ko. 2063. NORTH AMERICAN PARASITIC COPEPODS—WILSOy. 619 

3. Arms slender; carapace scarcely widened anteriorly; a wide gap between the tips 

of the second antennae; first antennae with no traces of segmentation. 

laoae Kr0yer, 1863, p. 622. 

4. Genital segment with a jointed process on either side, on the ventral surface at the 

posterior marjgin aandrae Gadd, 1901. 

4. No jointed processes; abdomen transversely lunate or hemispherical; maxiUipeds 
projecting beyond anterior margin and not concealed by second maxillae. 

coregcni (Smith), 1874, p. 623. 

4. No jointed processes; abdomen conical and pointed; maxiUipeds small and their 

bases completely hidden between the second maxillae 5. 

5. Carapace ovate, much narrowed and well roimded posteriorly; mouth-tube pro- 

jecting considerably ambloplitis Kellicott, 1880, p. 626. 

5. Carapace trapezoidal, twice as long as wide, almost covering the second antennae; 

mouth-tube not visible dorsally pimelodi Kr^yer, 1863, p. 628. 

5. Carapace trapezoidal, about the same length and width; not covering the second 

antennae; mouth-tube not visible dorsally — percarum Nordmann, 1832, p. 629. 

ACBTHERBS CORFULSZTTUS KtlUott. 
Plate 34, fig. 63. 
A<Miere$ oorpulentus Kelucott, 1880, p. 54, pi. 1, figs. 1 to 3. 

Host and record of specimens. — ^Kellicott's specimens were taken 
from the gills and gill cavity of the lake herring, Leudchthys artedi, 
in Buffalo Harbor and Niagara River. The species has also been 
obtained as follows: In the giU cavity of the bloater whitefish, 
Leudckihys prognatJvus, from Lake Ontario, at Wilson, New York, 
by R. R. Wright. On the gills of lake herring from Lake Erie, at 
Dimkirk, New York, July 7, 1894, collected and identified by Cloud 
Rutter. On gills of lake herring from Lake Michigan, off Milwaukee, 
and on gills of ki-eye, Leudchthys hoyi, at the same locality, collected 
by C. H. Stevenson and identified by G. G. Gurley. From gills of 
bloater whitefish, Whitefish Bay, Lake Michigan, July, 1894, by R. 
Rathbun. From bloater whitefish. Lake Ontario, at Wilson, New 
York, August 26, 1894, by G. G. Gurley. From gills of whitefish, 
Coregonus dupdformiSy Lake Erie, at Dunkirk, New York, July 8, 
1894, collected by Cloud Rutter and identified by G. G. Gurley. 

Specific characters of female. — Head nearly as long and as wide as 
the body, ovate, with the anterior end very pointed and the posterior 
end broadly rounded; body in dorsal view broadly eUiptical, nearly 
as wide as long, in lateral view hemispherical, with the tip drawn well 
under, as in the abdomen of certain female spiders. First anteimae 
apparently two-jointed, the terminal joint short and tipped with 
four tiny setae; second antennae stout and fleshy, reaching to the 
anterior margin of the head; mandible with seven teeth, the second 
tooth the longest, the succeeding ones diminishing regularly in size; 
second maxillae longer than the body, tapering considerably and 
much wrinkled; bulla a broad and flat disk. Egg sacks broad at the 
base, tapering toward the apex, a little longer than the body and 
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turned upwards and backwards against the dorsal surface of the 
tnmk; e^s in eight rows at the base and four at the apex, about 100 
e^s in each sack. 

Total length (egg strings excluded), 7 mm. Length of cephalo- 
thorax, 3.4 mm.; of trunk, 3.6 mm.; of egg strmgs, 4.25 mm. Width 
of cephalothorax, 3.15 mm.; of trunk, 3.25 mm.; of bulla, 3 mm. 

Color a pale grayish- white; the bulla and pedicel brown. 

Male. — ^Unknown. 

First copepodid larva, — Cephalothorax narrower and more elon- 
gated than in ambloplUis, bluntly rounded anteriorly and irr^ularly 
truncated posteriorly. Notches between the head and first thorax 
segment at about the center of each lateral margin; second thorax 
segment half the width of the cephalothorax, with a concave pos- 
terior margin; third segment half the width of the second, and 
carrying near its posterior maigin on either side a single spine; fourth 
segment the narrowest; anal laminae relatively large, each tipped with 
two long and two or three small and much shorter setae; first antennae 
turned back along the margin of the cephalothorax. Total length, 
0.92 mm. Cephalothorax, 0.7 mm. long, 0.32 mm. wide. 

(corpideriMLS, stout, corpulent). 

Remarks. — ^This speciids was first collected and described by Kelli- 
cott in 1880 and was called by him the gill herring-sucker. 

Many specimens were obtained from different species of whitefish 
in Lake Erie, Lake Michigan, and Lake Ontario during the summer 
of 1894. These were identified by Prof. R. R. Wri^t, Mr. Q. Q. 
Giu'ley, and Dr. Richard Rathbun. Unfortunately none of the 
specimens appear in the collection of the United States National 
Museum, but the species is so common that a good supply of typical 
specimens of both sexes could easily be obtained. TUs species may 
be recognized by the corpulent appearance of both the head and the 
trunk, which are approximately tiie same length and width, by the 
large maxillipeds which reach beyond the frontal mai^in of the 
head, and by the very broad and disk-like btdla. 

ACHTHERBS BdCROPTERI Wright 
Plate 34, figs. 64 to 67; plate 35, figs. 68 and 69. 
Achthere$ micropteri Wright, 1882, p. 249, pi. 2, figs. 1-11. 

Host and record of specimens. — Five females from the gills of the 
small-mouthed black bass, Micropterus dolomieu, at Burton's Land- 
ing, Kankakee River, Indiana, August 19, 1909, No. 39618, U.S.N J4. 
Five females from gills of large-mouthed black bass, M. sahnoides, 
at English Lake, Kankakee River, August 9, 1909, No. 39544, 
U.S.N.M. Three females from same host at Lake Maxinkuckee, 
Indiana, July 29, 1906, No. 39652, U.S.N.M. Fifteen males and 
females from the same host at Constantia, New York, April 26, 1911, 
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presented by Dr. Tarleton H. Bean, State Fish Commissioner of 
New York, No. 43566, U.S.N.M. The species was reported by 
Wright in the paper above cited as ^'fomid in considerable numbers, 
both male and female, in the mouth cavity and on the gill arches of 
the small-mouthed black bass, Mi4Topterua salmoidea (Lac.) Gill," 
in the vicinity of Toronto, Canada. 

Specific characters of female. — ^Head considerably smaller than 
the trunk, the difference being about the same as in ambloplitis and 
much greater than in corpulentus; dorsal carapace projecting but 
little at the frontal margin, relatively wider anteriorly and narrower 
posteriorly than in amhloplitis; trunk broadly ovate, narrowed into a 
neck where it joins the cephalothorax and broadly rounded pos- 
teriorly; abdomen relatively larger than in arribloplitiSj wider at the 
base where it sends out a roimded lobe on either side on the dorsal 
surface, and more distinctly segmented; egg strings the same width 
as the abdomen, shorter than the trunk, and tapering toward their 
tips; eggs rather small, in 3 or 4 longitudinal rows, about 50 in each 
string. 

First antennae attached some distance behind the mouth, dis- 
tinctly three-jointed, the basal joint considerably the longest and 
stoutest, the terminal joint armed with thre^ good-sized setae. 

Dorsal ramus (endopod) of second antenna tipped with a row of 
toothed and sickle-shaped spines; exopod distinctly jointed and end- 
ing in a small claw. Mandible eight— or nine-toothed, the first tooth 
bluntly rounded, the third tooth rudimentary and very short; inner 
margin of the shank sharpened to a knife-edge, widest just behind 
the teeth. First maxillae very broad and swbllen through their 
center, tipped with two setae, wiih a third one on the inner margin 
whidi is curved strongly backward. 

Maxillipeds with a medium basal joint, armed near the center of 
the inner margin with a raised papilla covered with small spines; 
the terminal claw is only slightly curved and carries on its inner 
margin an accessory claw, behind which is a more or less prominent 
serrated ridge. Second maxilla^ closely resembling those of amblo- 
plitis in length, diameter, and wrinkling; bulla saucer-shaped and not 
fuUy chitinized. Spermatophores minute and spherical, sometimes 
fastened with so much cement as to deform the abdomen. 

Color a decided yellowish-white, the yellow deepening to orange 
through the center of the body as the eggs ripen in the convolutions 
of the oviducts. 

Total length (excluding e^ strings), 4 to 4.5 mm. Length of 
cephalothorax, 1.33 mm.; of trunk, 2.66 mm.; of egg strings, 2.25 
mm. T^Hidth of cephalothorax, 1 mm.; of trunk, 2 mm. 

Specific characters of moZtf.— Relatively much larger than in arnbh- 
pUtiSf but having almost exactly the same shape and proportions. 
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First antennae slender and distinctly three-jointed; endopod. of 
second pair with tiny and simple spines in place of the large toothed 
ones of the female; exopod indistinctly jointed,. with a minute terminal 
claw; mandibles and first maxillae like those of the female; second 
maxillae not as long as in ambhplitis, less than twice as long as the 
maxillipeds, each tipped with a chela composed of two claws of 
about the same size, the tip of the anterior one shutting into a 
hollow in the posterior one; maxillipeds with very stout basal joints, 
furnished with powerful adductor and flexor muscles; on the inner 
side of the basal joint is a raised papilla armed as in the female. 

CJolor, an almost snow white. 

Total length, 1.5 mm. Greatest diameter of trunk, 0.34 mm. 

(micropterij the generic name of the host). 

Remarks.— This species is fairly common on both the small- and 
large-mouthed black bass. The female may be distinguished from 
arnilopliiis by the large abdomen, with its basal lobes and distinct 
segmentation, and by the much smaller egg strings. This distinction 
may then be confirmed by the presence of large toothed spines on 
the second antennae in micropteri, and their absence in atnhloplUis 
and by the first maxillae which are three parted in micropterif but 
only bipartite in ambloplitis. The male may be distinguished by its 
much larger size and by the chelae on the tips of the second maxillae. 

ACHTHERBS LACAB Kr^yer. 
Plate 36, figs. 70 to 74. 

Achtherea lacae Kr0yer, 1863, p. 274, pi. 17, fig. 6. 

Bost cmd record of specimens. — Kr0yer found in the Vienna Museum 
two females with egg strings, which had been labelled AchOieres 
lacae bv KoUar, and were said to have been taken from the mouth 
of a North American perch, called by Kr0yer **Perca laca." 

Eight females with egg strings were obtained from the gills of the 
striped bass, Roccus lineatus, October 8, 1886, in the Potomac River. 
They are numbered 12031, II.S.N.M. One has been chosen as a 
surrogate type of the species and has recei\^ed the number 43567, 
U.S.N.M. 

Spedfi^^ characters o/'/emaZ^.— Cephalo thorax ovoid, shorter than 
the trunk but considerably longer than wide; dorsal antennal area 
narrow, concave along the lateral margins and not continuous 
posteriorly. Trunk spindle-shaped or ovoid, s^mentatjion very 
obscure, surface smooth and evenly rounded; abdomen in line with 
the thorax, small, conical, and distinctly segmented, and wholly in 
front of, or ventral to, the egg strings. It is one-third as wide and 
one-quarter as long as the trunk and shows up prominently from 
every point of view. Egg strings ellipsoidal, shorter than the trunk 
and about the same diameter as the abdomen; eggs fairly large, 
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arranged in 6 or 7 longitudinal rows, about 15 eggs in a row. First 
antennae very short, not even reaching the end of the mouth-tube, 
with no signs of s^mentation and with two minute terminal spines. 
Second antennae short and plump, not turned across the frontal 
margin, but inclined inward, the exopod considerably smaller than 
the endopod, two-jointed, and tipped with a pair of curved spines; 
the endopod one-jointed and with three or four small processes rather 
than spines toward the tip. 

First maxillae short and plump, tipped with three setae of unequal 
size and without a palp; second maxillae slender, about the same 
length as the trunk, and united to a small and button-shaped bulla. 
These maxillae are fastened to the sides of the head much farther 
forward than in any other species, their anterior margins actually 
reaching the base of the second antennae. 

Maxillipeds with a stout basal joint and a short and curved term- 
inal claw; the basal joint has a small projection on its inner surface, 
and on the inner mai^in of the terminal claw is a comblike process, 
somewhat similar to that in pimdodi. 

Color (preserved material), a uniform yellowish-white. 

Total length (without ^g strings), 4 mm. Length of cephalo- 
thorax, 1.75 mm.; of second maxillae, 3 mm.; of egg strings, 2 mm. 
Width of cephalothorax, 1 mm. ; of ^g strings, 0.55 mm. 

Qacae, from Kr0yer's specific name for the host). 

Male, — Unknown. 

Remarks. — Kr0yer gives us very few details with reference to the 
appendages of this species, and he regarded the description which 
he gave as entirely provisional. On the other hand, he was entirely 
satisfied that the species was a vaUd one, and with the additional 
details here given we may r^ard this as established. The species 
agrees so closely with pimelodi and percarum that diagnostic separa- 
tion seems at first difficult, but the present species may be recog- 
nized by the great size of the abdomen and by the fact that the 
second maxillae are attached so far forward on the sides of the head. 
It is also significant that the abdomen, although so large, shows no 
traces of segmentation 

The species is evidently a rare one, and it would be particularly 
interesting to ascertain whether it infests this host when in the salt 
water. 

ACRTHERBS CORBOOm {8. L Smith). 

Plate 36, figs. 75 to 80. 

Lemaeopoda ooregoni Smcth, 1874, p. 664, pi. 3, fig. 17. — Ebluoott, 1880, p. 55, pi. 
2, figs. 4 and 5. 

Host and record of specimens. — Smith's ordinal description was 
made from specimens found by J. W. Milner on the whitefish, Corego- 
nus dupeiformis (C. aJhus Smith), at Ecorse, Michigan, and at Outer 
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Island in Lake Superior. Fortunately some of thesa specimens have 
been preserved and are now in the Museum collection. They are 
labeled by Smith himself as ''Cotypes" and are numbered 39575, 
U.S.N.M. There is also a single specimen, a female without egg 
strings, taken from Coregonus dupeiformis at Sand Island, Lake 
Superior, by Milner at the same time as Smith's original types. 

This may, therefore, be fairly regarded as another paratype of the 
species. It is numbered 38563, U.S.NJ^f. Kellicott reported the 
species as "found during the greater part of the year on the lake 
herring, Argyrosomus artediy taken by fishermen along the Niagara 
River. It prefers the fins, though taken from various parts of the 
body." Two specimens were also taken from the kieye or chub of 
Lake Michigan, Argyrosomus hoyiy off Kenosha, Wisconsin, Novem- 
ber 6, 1894, by C. H. Stevenson. They were identified by Gurley 
and are reported in his manuscript. 

Spedfie characters of female. — The largest species of the genus with 
a total length, including arms and egg strings, of 17 nun. Cephalo- 
thorax in line with the trunk, broadly rounded posteriorly, stron^y 
narrowed and elongate anteriorly, the lateral margins straight or 
even slightly concave. Trunk pear-shaped, narrowed to a neck 
where it joins the cephalo thorax, obliquely truncated posteriorly, 
leaving a small conical projection at the center, which represents the 
abdomen. Trunk indistinctly segmented, showing transverse grooves 
and lateral indentations. Egg strings cylindrical, relatively long 
and narrow; straight or slightly curved toward each other at the 
center. KelUcott says, "In some cases I have found them to termi- 
nate in an apparent straight, sharp spine, a fifth or more as long as 
they." E^s small, arranged in 4 or 5 longitudinal rows, from 100 
to 125 eggs in each sack. First antennae stout, three-jointed, 
reaching well beyond the tip of the mouth tube, and terminated by 
three small setae. Second antennae with a stout basal portion and 
a small endopod (dorsal), which is swollen and armed with stout 
spines and short bristly hairs. The exopod (ventral) is indistinctly 
segmented and terminated by three larger curved spines, turned out- 
ward, and many smaller ones between them. Mandibles with four 
stout distal teeth, a smaller terminal one, and two or three small 
proximal onas; first maxillae small and two pointed; second maxillae 
long and slender, tapering regularly from the base to the tip; bulla 
ovoid and supported on so short a pedicel as to appear sessile; max- 
illipeds stout, reaching nearly to the tip of the mouth tube, terminal 
joint cylindrical and fleshy, the same diameter throughout and ter- 
minated by a tiny spine, the other two joints moderately swoUai. 

Total length (excluding egg strings), 8 mmi Length of cephalo- 
thorax, 2.5 mm.; ojF trunk, 5.5 mm.: of ^g strings, 6 nun. Greatest 
width of trunk, 2.6 nmi. 
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Color (preserved material), a uniform grayish-white. 

Specific characters of male. — ^A single male was found by Kellicott 
''attached to the extremity of the female's abdomen, and so firmly 
that he could not be removed without mutilation." Consequently, 
no description was given of its general appearance or appendages, 
and as no other specimen has ever been obtained, it may be said that 
the male is unknown at the present time 

(coregonif the generic name of its chief host.) 

Remarks. — This is undoubtedly a valid species, but there has been 
in the past some trouble in deciding whether the forms described by 
Smith and KeUicott were identical, and recently whether the Achr 
iheres coregoni ^ of Baumann was really a new species or the same 
as that of Smith and KeUicott. Smith figures and describes the 
mandibles and maxillipeds, while Kellicott considered only the re- 
maining appendages. Fortimately Smith's cotypes are available 
and we find that they correspond as fully with the figures and de- 
scription given by Kellicott as they do with those published by 
Smith himself, and there can be no further doubt of the identity of 
these two forms. We find also that Baumann's species corresponds 
in all essential particulars and differs only in minor details. In fact 
there is no greater difference than would naturally be expected in 
specimens from such widely separated locaUiies. However, the 
present author sent one of Smith's specimens to Doctor Baumann 
for comparison, and he says of it: 

Die fragliche AcMhere9-Ait hat nun allerdingR den gleichen Aufenthaltsort und eine 
entfemte Aehnlichkeit mit der von mir beschriebenen, Zeigt aber im Bau der Mund- 
gUedmassen Abweichungen auf die einzutreten mich zu weit fuhrt>n wurde, die os 
mir aber un moglich machen, die beiden Arten zu vereinigen (p. 178). 

If the two species are the same the identity of the names does no 
harm, but if they are distinct Smith's name will take precedence and 
Baumann must give his species a new name. 

The species may be readily recognized by the contour of the dorsal 
surface of the head, by the enormous maxillipeds, each of which is 
nearly as laige as the head, and by the narrow waist behind the base 
of the second maxillae. The ridges on either side of the external 
openings of the oviducts are also peculiar, as may be seen in figure 80, 
and they show up proininently in preserved specimens. 

Relative to the transference of this species to the present genus, 
we may quote Smith's remark at the close of his description: ''This 
species is probably not a true Lemaeopodaf and is perhaps the repre- 
sentative of an imdescribed genus" (p. 665). 

1 ReviM Sutee d« Zoologie, vol. 21, No. 6, pp. 160-171, pL 6, fl^ 8-13. 
84848**— Proc.N.M.vol.4T— 14 40 
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ACHTHERBS AMBLOPUTIS KeDloott. 
Plate 25, fig. A; plate 36, figs. 81 to 86; plate 37, figs. 86 to 91. 
AdUherei amhloplUis Exixicott, 1880, p. 66, pi. 3, figs. 6 and 7. 

Host and record of specimens. — ^Three lots of this parasite were 
obtained from the gills of the red-eye, Ambloplites rupestris, at Lake 
MaxinkuckeO; Indiana, and are numbered respectively 39614, 39616, 
and 43570, U.S.N.M. The first lot includes 5 females with egg strings, 
the second lot 15 females, and the third lot 100 specimens of both 
sexes. Since KeUicott's types have been lost, this last lot wiD serve 
as surrogate types of the species. Fifteen females were taken from the 
gills of ''Redfish" at Big Payette Lake, Lardo, Idaho, and are num- 
bered 39624, U.S.N.M. Gurley records the species as occurring on 
fully 50 of the red-eyes taken in the Shiawassee River, Michigan, a 
tributary of Lake Huron. 

Specific characters of female. — Cephalothorax much smaller than 
the trunk, the separating groove being narrow and deep; ovate in 
outline, with a fairly well defined carapace. This carapace is wide 
and roimdly tnmcated anteriorly, while the cephalothorax itself is 
just the reverse. It follows that where the two intersect on the lateral 
margins there is a shallow notch. 

Trunk broadly ovate or sDmewhat spindle-shaped, narrowed to a 
short but distinct heck where it joins the cephalothorax, and tapering 
posteriorly to a blimtly roimded point, the abdomen. 

Egg strings arbing from the dorsal or dorso-lateral surface and 
strongly divergent, largest at the base and tapering toward the tips; 
eggs larger in 3 or 4 longitudinal rows, 8 or 10 eggs in each row. 
The genital segment between and behind the egg strings is strongly 
narrowed and to its posterior margin is attached the short and 
conical abdomen. Two spherical spermatophores, wine red in color, 
are often foimd attached to this abdomen, occupying the position 
usually filled by the anal laminae. 

First antennae indistinctly three-jointed, long and slender, and 
tipped with three small setae; second antennae biramose, endopod 
blimtly rounded, one-jointed, and armed with tiny spines; the 
exopod two-jointed, narrower than the endopod, tapering quite 
rapidly, and armed at the tip with a single stout spine curved like 
a claw. 

Mandible broad and stout, with six large primary teeth and a 
single secondary one; first maxillae consisting of a single joint, short, 
narrow, and bipartite at the tip; second maxillae large and stout, 
and in the mature adult profusely wrinkled; bulla fimnel-shaped; 
maxillipeds with a rather stout basal joint, and a short but stout 
terminal claw, reenforced on the inner margin near the tip with a 
single spine. 
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The cement glands are relatively .very wide, filling the whole of 
the dorso-lateral portions of the trunk (fig. 9). These and the 
remaining portions of the internal anatomy of this species have already 
been described imder morphology (see p. 582, and following). 

Color, a uniform yellowish-white, without pigment except in the 
egg strings, which become orange with maturity. 

Total length (excluding egg strings), 4 mm. Length of cephalo- 
thorax, 1.6 mm. ; of trunk, 2.5 mm. ; of egg strings, 2 mm. ; of second 
maxiUae, 2 mm. Width of cephalothorax, 1 mm.; of tnmk, 1.85 mm. 

Specific characters of male, — Cephalothorax considerably smaller 
than the trunk, from which it is separated by a short waist; trunk 
spindle-shaped and distinctly s^mented, first or basal s^ment the 
longest, the others diminishing regularly, except that the fifth seg- 
ment is longer than the fourth; no anal laminae; first antennae three- 
jointed and tipped with two long setae; second pair biramose, the 
endopod curved and one-jointed, the exopod two-jointed and tipped 
with a claw; first maxillae relatively small, with two medium-sized 
setae at the tip; second maxillae slender and three times the length of 
the maxillipeds, the basal joint much elongated and fairly stout, the 
second joint short, and the terminal claw also short and slender; 
maxillipeds short and stout, the basal joint swollen and armed on its 
inner margin with a large process covered with spines, against which 
the short and stocky terminal claw shuts. 

Color, a pale yellowish-white. 

Total length, 1 mm. Greatest diameter, 0.3 mm. 

The larvae and developmental stages of this species have been fully 
described in the ninth paper of the present aeries. 

(ambloplitis, the generic name of the host.) 

Remarks. — This species is as typically American as A. percarum is 
European, and is fully as widely distributed. Owing to the habits of 
its principal host, the red-eye, the specimens foimd on those fish are 
likely to be themselves parasitized, either by some of the Vorticellidae 
or by algae. Sometimes the body of the copepod is so completely 
covered that it looks as if it were clothed in fur. At other times it 
has, seemingly, long tufts of hair on its head or rump, or even on the 
second maxillae. 

The species may be recognized by its small size, relatively. short 
and spindle-shaped body, short and plump egg strings, the prominence 
of the second antennae, and the pattern of the dorsal surface of the 
head. As Kellicott observes, it lives chiefly on the ioner surface of 
the gill arches, which in the red-eye aj'e covered with teeth. The 
copepods, especially the younger and imdeveloped stages, are so small 
and so mingled with the giU teeth as to be easily overlooked. But 
careful examination of the gill arches of almost any red-eye wiU reveal 
some of the parasites, and often many are found together on the same 
fish. 
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ACHTHBRX8 PIMELODI Xxtfytr. 
Plate 38. figB. 92 to 85. 
AMhera pimehdi EjtftorKB, 1863, p. 272, pi. 17, fig. 5a and 56. 

Host and record of specimens. — ^A few young females with egg 
strings were obtained by Er0yer from the mouth of the channef 
catfish; Ictalurus puncUUus (called by Er0yer Pimdodus rn^iculahis), 
taken at Cincinnati, Ohio, in 1854. Two adull females were obtained 
by the author from the gill arches of the catfish, Ameiurus nebvlosis, 
at Put-in-Bay, Ohio, July 7, 1908. They have received the number 
39560, U.S.N.M. A single male was obtained from the inside of the 
operculum of the Fulton cat, Ictalurus wnguiUa, at Fairport, Iowa, 
in July 1914; this has been numbered 47726, U.S.N.M. 

SpedJU characters of female. — General form plump and swollen; 
cephalothorax almost spherical, a little longer than wide and trun- 
cated anteriorly, its lateral margins slightly concave, not in line with 
the trunk but inclined at an obtuse angle. Trunk pyrif orm or spindle- 
shaped in the young females, and flajbtened dorso-ventrally, with two 
longitudinal furrows on the dorsal smiace; distinctly segmented, the 
fifth segment much shorter than the others. Abdomen smaQ, 
conical, inclined ventrally and made up of two segments, the term- 
inal one much smaller than the basal. 

In the mature adult the segmentation largely disappears, together 
with the longitudinal furrows, and the abdomen is more or less 
absorbed into the genital segment. No visible anal laminae, but 
Er0yer mentions a pair of very small, blunt, two-segmented (!) 
lobes at the posterior comers of the abdomen, which are apparent 
only under pressuse. Egg strings as long as the entire animal and 
linear; eggs large, arranged in two or three rows, from 16 to 20 eggs 
in a row. 

First antennae directed obliquely outward and forward, slender, 
pointed, and indistinctly segmented; second antennae large and 
plump and turned down ax^ross the frontal margin; basal portion 
made up of two equal segments; exopod (ventral) two-jointed and 
armed at the tip with a small spine; first maxillae very small and 
plump, each tipped with two setae; second maxillae slender, cylin- 
drical, and nearly imiform in size for their entire length; bulla small, 
cup-shaped, and practically sessile; maxillipeds with a medium basal 
joint having a knob or swelling on the inner margin; terminal claw 
much shorter than the basal joint, with a sort of comb made up of 
three accessory spines on its inner margin. 

Color, a imiform grayish-white. 

Total length (excluding egg strings), 2.8 nmi. Length of cephalo- 
thorax, 1 mm.; of trunk, 1.8 mm.; of eggstrings, 3 mm. in the young, 
2 mm. in adults. Width of cephalothorax, 0.90 mm.; of trunk, 
1.4 mm. 
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Sftdfie characters of male. — Ceplialothorax relatively wider than in 
amblopliHsy and not separated as distinctly from the trunk, the two 
in the same straight line; trunk spindle-shaped and indistinctly 
segmented, with a pair of small, daw-shaped anal laminae, curved 
dorsally; first antenna four-jointed, the second joint nearly as long 
as the other three, tipped with three short setae; second antenna 
biramose, the basal portion two-jointed, the joints at an angle with 
each other, the endopod (dorsal) one-jointed, short, thickset, and 
terminated by a single spine, the exopod (ventral) two-jointed, the 
terminal joint inclined dorsally and armed with a large curved claw 
at the upper distal comer, and three small spines along the distal 
margin; first maxillae slender and tipped with two stout setae jointed 
near their bases, palp a mere knob on the inner margin tipped with a 
minute papilla; second maxillae much longer than the maxillipeds, 
rather slender but with strong muscles and ending in stout claws; 
maxillipeds with a swollen basal joint carrying on its inner margin 
a corrugated process against which the short terminal claw shuts. 

Total length 2.15 mm. Greatest diameter 0.52 mm. 

Color, a uniform grayish-white. 

(pimdodif Kr0yer's generic name for the host.) 

RemarJcs. — ^It is evident from Kr0yer'8 description that his speci- 
mens were young females and not fully grown adults. This may be 
seen in the distinct segmentation, the renmants of the anal laminae 
and swimming feet, which he mentions as being f oimd on the abdomen 
and the first thorax segment, respectively. The adults here pre- 
sented agree so completely in all their general details as to leave no 
doubt of their identity. The points in which they differ are just 
those that would be looked for in the two stages of development — 
a disappearance of the swimming feet, body segmentation, and anal 
laminae, and a fusion of the abdomen with the trunk. Hence the 
presence of these differences confirms rather than disparages the 
identity of the two. 

Probably also the ^^Adhtheres sp." mentioned by Wright in the 
Report of the Ontario Game and Fish Commission for 1892 (p. 438, 
fig. 10, text), is the same as the present species. 

It is evidently not a very common species since the examination 
of hundreds of catfish by the present author yielded only the three 
specimens mentioned above. 

ACRTHBRES PBRCARUM Nordnumn. 

Plate 39, figs. 96 and 97. 

Ac^ahereM percarum Nordmann, 1832, p. 63, pi. 4, figs. 1-11; pi. 5, figs. 1-12.— Olatts, 
1862, p. 287, pis. 23 and 24. 

Host and record of specimens, — ^The United States National Museum 
collection contains two lots of this species, the first containing nine 
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females without egg stringSi taken from the mouth of Lucoperca in 
the Danube River at Hessei Germanj. This lot is numbered 39576, 
U.S.N.M. 

A second lot of two females with egg strings was taken from the 
gills of PercaJluviatUis at Yamdand, Sweden, and was obtained by 
exchange with the University of Stockholm. It has been niunbered 
43580, U.S.N.M. 

Specific chatdcters of female. — Cephalothorax nearly as large as the 
body and ovate, inclined at right angles to the trunk axis, the trunk 
as wide as long and distinctly segmented, obovate in outline and 
flattened dorso-ventrally; abdomen small, triangular and without 
joints; each egg string often as large as the body and ellipsoidal, 
containing about 75 eggs. First antennae slender, exceptionally 
long, and distinctly three-jointed; second pair with a simple exopod, 
armed with short spines and considerably ciurved toward the endopod; 
the latter also simple and tipped with a single spine; first masdllae 
three-partite, the three rami all on a level; second maxillae stout 
and tapered considerably anteriorly; bulla as wide as both arms at 
their tips and cup-shaped; claw on the maxillipeds smooth and 
rather dender. 

Color, a grayish-white. 

Total length (without egg strings), 4.6 nmi. Length of cephalo- 
thorax, 2.2 mm. ; of trunk, 2.3 mm. ; of egg strings, 2.5 mm. YTidth 
of cephalothorax, 2 nmi. ; of trunk, 2.3 nmi. ; of egg strings, 1.66 mm. 

{percarum, the generic name of the host.) 

Specific characters of male. — Cephalothorax fully as long as the 
trunk, widest posteriorly, with concave lateral margins; body indis- 
tinctly segmented, a flattened sphere in shape, ending in a blunt 
tip posteriorly, where it is armed with two short anal laminae. First 
antennae very slender and three-jointed as in the female; neither 
ramus of the second pair armed as well as in the female; first max- 
illae three-partite; second maxillae long, with a wrinkled basal joint 
.and a small chela on the tip of the terminal joint; claw of maxillipeds 
short and stout, shutting down against a small papilla on the inner 
margin of the basal joint. 

Color, a creamy white. 

Total length, 1.5 mm. Greatest width, 0.66 mm. 

RemarTcs. — ^Both sexes of this species have been admirably described 
and figured by both Nordmann and Claus, the latter also giving the 
internal anatomy and several stages in the development. Hence 
there have been here included only the distinguishing characters and 
two outline figures for comparison. These plainly show that it is 
different from all the American species, and thus far it has never 
been found upon any American host, although it is widely distrib- 
uted throughout Eiu*ope. Like the American species, amblopiUiBj 
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it is much infested with parasitic Vorticellidae and algae, and speci- 
mens are often found completely covered with these plants and 
animals. 

Genus LBRNABOPODA Blainville. 

Cfeneric characters of female. — Cephalothorax more or less inclined 
to the trunk axis, short, thickset, and covered with a distinct dorsal 
carapace; first one or two thorax segments well differentiated, the 
others thoroughly fused with one another and with the abdomen; 
no ai^al laminae; genital process minute; a posterior process on 
either side of the genital process and ventral to the egg strings. 
First antennae four-jointed; exopod of second antenna much smaller 
than the endopod and two-jointed; mandibles slender, teeth bluntly 
rounded or even truncated; first maxillae tipped with three setaOi 
sometimes jointed; palp present, with three terminal setae; tips of 
the second maxillae enlarged into disks or furnished with a bulla; 
egg strings long and slender. 

Oeneric characters of male. — Size unusually large (2 to 3.5 nam.) ; 
cephalothorax more or less inclined to the trunk axis, separated 
from the trunk by a well-defined groove and covered with a dorsal 
carapace; trunk of young males conical and segmented, later be- 
coming inflated and losing its segmentation; anal laminae often 
exceptionally large and turned forward dorsally. First antennae 
four-jointed; second antennae chelate; second maxillae with a large 
spinous process on the basal joint, forming a chela with the ter- 
minal daw; maxillipeds much larger and stouter than the maxillae. 

Thfpe. — Lemaeopoda hrongniariii Blainville. 

(Lemasopoda, Atpvdioc, Lemaean and noucj foot). 

RemarTcs, — This genus was foimded by Blainville in 1822, with the 
type-species L, hrongniartii, specimens of which he observed "in the 
collection of Brongniart, who did not know where or on what kind 
of a fiish they had been obtained" (p. 442). He also included with 
the type the species salm>onea of Gi^er, of which, however, he said 
that he had never seen a specimen, and that possibly it did not 
belong to this genus. An examination of the two species quickly 
convinces one that they belong to different genera, as here indi- 
cated. Although Blainville's type has never been seen by any other 
observer, it was described and figured well enough to show its rela- 
tionship to Grant's species, dongata, and Kr^yei^s species, galei. 
These two species are very well known, and have been repeatedly 
described and figured; taken together, therefore, they will serve as 
a sort of common coenotype of the genus, and will illustrate for us 
its chief characters. 

With these three species we may retain in the original genus 
Thomson's mtutdi, Kane's Udiscdlis, and Richiardi's scyUii, making 
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six in ajl. The five of these whose hosts are known are all parasiteB 
on the genital apparatus, or the eyes of sharks. 

The other species which have from time to time been referred to 
this genus must be transferred to the new genera, Lemaeopodina 
aad Salmincola, or they prove to be synonyms. If the nxmibOT left 
in the original genus seems small while those transferred to other 
genera is xmduly large, we must remember that hitherto practically 
no attention has been paid to the structure of the male. Further- 
more, this genus with ClaveHa (^no^eZZa), has for years served as 
a dumping ground for such species as could not with certainty be 
located anywhere else. And, finally, if we could select adlmonea as 
the type of Blainville's genus we could still retain the majority of 
the species in the original genus. But Blainville never even saw a 
specimen of aalmonea, so that we are obliged to abide by the decision, 
even though it does cause so many changes. 

Accordingly we transfer to the new genus Salmincola the follow- 
ing species, because they have no dorsal carapace, no free thorax 
segment, no posterior processes, no palp on the first maxillae, while 
the rami of the second antennae are unsegmented. L. dlpina Ols- 
son, 1877, p. 82, pi. 5, figs. 10 to 13; arcturi Miers, 1877, p. 106, pi. 
4, fig. 2; heard Wilson, 1908, p. 470, pi. 81; bicaAilicviata "V^^lson, 
1908, p. 472, pi. 82; califomiensia Dana, 1852, p. 1379, pi. 96, fig. 1, 
a and 6; carpianis Er0yer, 1837, p. 268, pi. 2, fig. 6; edwardsii Olsson, 
1869, p. 36; extumescevs Gadd, 1901, p. 100 ;/aZ<niZato Wilson, 1908, 
p. 473, pi. 83; gibber Wilson, 1908, p. 469, pi. 80; inermis Wilson, 
1911, p. 632, pi. 68, figs. 33 to 36; lotae Olsson, 1877, p. 84, pi. 6, 
figs. 14 to 19 ;maraenae Olsson, 1877, p. 80, pi. 6, figs. 6 to 8; aalmonea 
(Gissler), 1751, p. 185, pi. 6, figs. 1 to 6; siscowet Smith, 1874, p. 664, 
pi. 3, fi^. 15 and 16; (kymaUi Kessler, 1868, p. 97, pi. 4, fig. 3, a 
and I. 

L. Ucaudata B[r0yer, 1837, p. 275, pi. 3, fig. 11, is transferred to 
the genus Oharopirms (see p. 656). 

L, cUmgera Olsson, 1872, p. 63, pi. 5, figs. 1 to 6, is the same species 
that had been described four years before by Kessler under the name 
L. (hymaUi (see p. 613). 

i. duthie T. Scott, 1900, p. 173, pi. 8, figs. 27 to 37, is shown by the 
form and segmentation of the male to belong to the genus Charopinus 
(see p. 654). 

L. coregoni Smith, 1874, p. 664, pi. 3, fig.l7, belongs to the genus 
AcMhereSy as has already been shown on p. 623. 

L. coregoncrum and L. eztensa were established by Kessler in a paper 
entitled Materials toward a Knowledge of the Onega Sea and the 
District about it, particularly in its Zoological Aspects. They are 
both described on -p. 97 and figured on plate 4, figs. 1 and 2. After 
a careful examination of these figures and a condensed description 
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of the same species given by (jadd in 1904 it is certain that neither 
of the species belongs to the genus Lemaeopoda as here constituted. 
They have no dorsal carapace, no differentiated thorax segments, no 
posterior processes, and no palp on the first maxillae. They do 
agree, however, in all known particulars with the new genus Sal- 
mincola, and accordingly are transferred to that genus. 

i, cyprinacea Hermann, 1783, pi. 2, fig. 7, is a synonym of Gissler's 
L. salmanea. 

L. dalmcmni (Retzius), 1829, p. 109, pi. 6, belongs to the genus 
Charopinus (see p. 656). 

L.fonHnalis Smith, 1874, p. 663, pi. 3, figs. 12 to 14, is a synonym 
of Obson's L. edwardsii. 

L. (?) Umpri T. and A. Scott, 1913, p. 202, pi. 33, fig. 6; pi. 49, 
figs. 12 to 16, if compared with the male shown in fig. G will be found 
to agree so closely as to leave no doubt that the species belongs to 
the genus Thysanote rather than to Lemaeopoda (see p. 650). 

L. Vmgibrachia Brian, 1912, p. 39, pi. 2, fig. 5; pi. 12, figs. 1 to 
12, and i. hngimana Olsson, 1869, p. 38, pi. 2, figs. 18 to 22, have 
no dorsal carapace and no free thorax segment, both rami of the 
second antennae are unsegmented, and the posterior processes are 
dorsal instead of ventral. For these reasons they are transferred to 
the new genus Lemaeopodina (see p. 640). 

L. musteli Thomson, 1889, p. 373, pi. 28, figs. 9 and 9a, is founded 
on a single female, has never been seen by any other investigator, and 
no data are given with reference to the appendages, so that it can 
not be located anywhere with certainty, but is possibly a synonym 
of L, gdlei. 

L. ohesa Kr0yer, 1837, p. 270, pi. 3, fig. 13, a to c, was shown by 
Olsson to belong to the genus BrachieUa (see p. 701). 

L. BcyUii Richiardi, 1880, p. 151, was a mere name without descrip- 
tion or figures, but Brian identified it in 1899 and gave a text figure 
of the female. If his identification is right, the species is a synonym 
of L. gaiei. 

L. sehasHa Kr0yer, 1863, p. 279, pi. 17, fig. 7, a to A, is founded 
upon two mutilated specimens obtained from a Greenland fish and 
has never been seen by any other investigator. It presents several 
details which are radically different from the genus as here estab- 
lished, notably in the structure of the second antennae and first 
maxillae, as well as in the absence of posterior processes and a dorsal 
carapace. The two appendages which look like posterior processes 
in Er0yer's figure are stated in his description to be spermatophores. 
There are enough of these differences to exclude the species from the 
genus Lemaeopoda, but not enough to enable us to locate it anywhere 
else with even a probability. Hence the best that can be done is to 
leave it until further details can be obtained. 
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L. similis T. and A. Scott, 1913| p. 202^ pi. 61, figs. 5 and 6, has no 
dorsal carapace, no free thorax segment, and the posterior processes 
are dorsal. These facts with other details warrant its transfer to the 
new genus Lemaeopodina. 

L.'spinacia Brian, 1912, p. 36, pi. 5, fig. 8; pi. 11, figs. 3 to 6, shows 
in the ftiale a structure entirely distinct from Lemaeopoda and is 
accordingly transferred to the new genus Lemaeopodina. 

L. atdlata Blainville, 1823, p. 112, was figured by Milne Edwards, 
1840, pi. 40, fig. 12, but has never been well enough described to be 
located anywhere definitely. 

TABLE or SPECIES. 

1. Ends of Becond maxillae enlaiged into flattened disks; no bulla; posterior processes 
foliaceous 2. 

1. Ends of second maxillae united to a buttourshaped bulla; posterior processes 

usually cylindrical, sometimes foliaceous <. 3. 

2. Second maxillae filiform; terminal disks mere flattened claws; maxillipeds with 

stout chelae; posterior processes turned forward ventrally. 

6ronpiarttt Blainville, 1822, p. 634. 

2. Second maxillae stout, terminal disks three times the diameter of the maxillae; 

maxillipeds with a simple, slender claw hidiKalU Eane, 1892, p. 635. 

3. Size email (5 mm.); neck short and indistinct; posterior processes filiform; second 

maxillae longer than the trunk; can not be located with certainty. 

mmidi Thomson, 1889, p. 635. 
3. Size medium (12 mm.); neck distinctly segmented; posterior processes stout^ 
sometimes foliaceous; second maxillae two-thirds the length of the trunk. 

gdUi Kr^yer, 1837, p. 635. 
3. Size laige (20 mm.); neck distinctly segmented; posterior processes mere knobs; 
second maxillae two or three times the length of the trunk. 

elongata (Grant), 1827, p. 637. 

LBRNABOPODA BRONOlflARTn Blainville. 

Lemaeopoda brongniartii BLAmynxB, 1822, p. 442, figs. 15 and 15a. 

. Generic characters of /emoZe.— Since this was Blainville's type 
species, and since it has been seen by no other observer, it seems best 
to translate Blainville's original description, explaining in paren- 
theses the appen4ages and parts designated: 

Body slender, quite elongate, divided into an oval abdomen (trunk) and a cepha- 
lothorax, flattened and covered with a hard carapace; a pair of palps (first maxillae), 
short, stout, conical, and siibarticulate, accompany the mouth; two pairs of legs (second 
maxillae and maxillipeds), articulated and furmshed with claws, on the thorax; egg 
sacks short and subcylindrical. The anterior pair of legs (maxillipeds) short and 
formed of two joints and one claw; the posterior pair (second maxillae) much the longer, 
slender, cylindrical, with a terminal flattened, triangular claw 

The abdomen (trunk) is oval and a little flattened. The two sacks with which it 
terminates behind are covered with a homy skin, somewhat transparent, which per- 
mits one to see that their interior is filled with a hepatic substance, fully resembling 
that in the abdomen. The long legs (second maxillae) were made up in the same way. 

To this may be added that the cephalothorax is inclined to the 
trunk while the posterior processes, or sacks, as Blainville calls them, 
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are turned forward, or veatrally, at right angles to the trunk axis. 
Furthermore, Blainville's second figure shows that the exopod of the 
second antennae is segmented, and that the claws on the maxillipeds 
are chelate. 

Total length, 13 or 14 mm. Jjength of cephalothorax, 4 mm.; of 
trunk, 10 mm.; of posterior appendages, 4.5 mm. Width of tnmk, 
5 nmi. 

{brongniartiij to Prof. Alexandre Brongniart, of the Faculty of 
Science at Paris). 

LBRNABOPODA BmiSCAUS KuM. 

Lemaeopoda Indigcalis Kane, 1892, p. 203, pis. 9 and 10. 

Remarks. — ^This species was obtained by Kane from the daspers 
of male topes, Qaleus vulgaris , caught off the coast of Ireland in 1890, 
and both sexes were admirably described and figured. The female 
agrees in all essential generic particulars with the one described by 
Blainville, and the male is taken as the type male of the genus 
(see pL 25, fig. B). Attention is called to the fact that in both of 
these species there is no bulla, and that the posterior processes are 
foUaceous. In the undeveloped young of both sexes the trunk shows 
distinct segmentation. 

LERNABOPODA MUSTBU 



Lemaeopoda musteli Thomson, 1889, p. 373| pi. 28, figs. 9 and 9a. 
AdUher^ galei Bbian, 1906, p. 101. 

RemarJcs. — ^This species was described by Thomson from a single 
specimen taken from the cloaca of the smooth hound, Mustelus 
arUardicus, near New Zealand. Neither the description nor the 
figures give us sufficient data for a definite location, of the species. 
We have no details of any of the appendages or mouth parte, and 
the single figure (9a) of the under surface of the cephalothorax is so 
small that it gives only the relative position of the various organs. 
Brian in the reference given above makes this species, Richiardi's 
Lemaeopoda scyUii, and Kurz's Achtheres selachiorum, all syuDnyms 
of Kr0yer's L^maeo^poda galei, but he changes the genus of Kr0yer's 
species and calls it Achtheres gaiei. The male of L. galei shows con- 
clusively that it can not be included in the genus AcMheres, and the 
absence of an abdomen and the presence of posterior processes in the 
females of the other species debar them from the same genus. The 
only thing that we can do with this species described by Thotoson 
is to leave it where he placed it until we can get further details. 

LERNABOPODA OALEI Ki^ycr. 

Lemaeopoda galei Kr0ybr, 1837, p. 272, pi. 3, fig. 5, a to/.— Baird, 1850, p. 334, pi. 
35, Gg. 7.~T. Scott, 1900, p. 172, pi. 8, figs. 16 to 25. 

Hast and record of specimens. — ^In the collection of the United States 
National Museum there is a single female of this species, with attached 
males. They were taken from a smooth hound at Cornwall; England, 
and were obtained by exchange from Rev. A. M. Norman; they are 
numbered 8346, U.S.NJyf. 
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Specific characters of female. — Cephalothorax comparatively very 
small, oval in outline, strongly flattened dorso-ventrallyi and covered 
with a distinct dorsal carapace. Trmik slender, obclavate, narrowed 
where it joins the cephalothorax and with the first one or two thorax 
segments well differentiated; broadest and thickest at the posterior 
end, which is well rounded and terminates in two cylindrical processes, 
on a level with the ventral surface and somewhat divergent; between 
these processes on the median line is a small genital process; ^g 
strings narrow and as long as the body; eggs large and somewhat 
flattened anteroposteriorly, arranged in 4 to 6 longitudinal rows, 
about 150 eggs in each string. Basal joint of first antenna much 
enlarged, the other three joints diminishing r^ularly in size. Exopod 
of second antennae only one-fourth the diameter of the endopod, 
distinctly two-jointed, and ending in several short spines. First 
maxillae tripartite, one ramus terminal, the other two on the inner 
mai^in, palp well developed and tipped with two short and curved 
spiues. Second maxillae as long as the trunk, slender, cylindrical, 
and slightly swollen at the tip, where they are furnished with a small 
bulla. Maxillipeds situated between the bases of the second maxillae, 
with a stout basal joint armed on the inner mai^n with two rounded 
knobs covered with spines, terminal claw rather slender, with a bunch 
of accessory spines near its tip. 

Color, a uniform grayish-white, but varying greatly in specimens 
from different hosts and also in different specimens from the same host. 
Van Beneden (1851, p. 120) obtained this species from four different 
genera of Plagiostoma, Mustdus, Trygcn, Oaleus, and ScyUium. He 
notes that some of the parasites had yellow bands on the heads, 
antennae, second maxillae and maxillipeds, iu others these oigans 
were all of a bright red color, while in still others this same red 
color was confined to the anterior part of the thorax. Similar colors 
are found in certain of the Lernaeidae whose attachment organs are 
buried in the tissues of the host, and both there and in the present 
species the color is remarkably permanent, withstanding strong 
alcohol for many years. 

Total length, 10 to 15 mm. Length of cephalothorax, 1.5 mm.; 
of trunk, 9 mm.; of posterior processes, 2 mm.; of egg strings, 10 
mm. 

Specific characters of male. — Cephalothorax in line with the trunk 
axis, half the entire length, considerably larger than the rest of the 
body, and covered with a distinct dorsal carapace. Trunk cylindrical, 
slightly increased in diameter at the center and indistinctly segmented ; 
toward the posterior end on the ventral surface may be seen the two 
genital openings for the extrusion of the spermatophores; behind these 
but thoroughly fused with the trunk is a small unsegmented abdomen, 
which carries a pair of anal laminae attached to its posterior margiQ 
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on a level with the dorsal surface. These are narrowed into a slender 
neck where they join the abdomen, then swell suddenly into a plump, 
somewhat flattened cylinder which is short and pointed at the tip and 
is turned forward along the dorsal surface of the body. 

The appendages are similar to those of the female, except that both 
the second maxillae and maxillipeds are chelate, the terminal claw 
shutting against a curved spine or process on the inner margin of the 
second joint. 

Color, a uniform yellowish-white. 

Total length, 2.15 mm. Greatest diameter, 0.65 mm. 

(gdlei, from the generic name of the most common host.) 

Bemarks. — This male is one of the largest in the entire family and it 
seems to prefer to attach itself to the body of the female at the ante- 
rior end and just behind the cephalothorax instead of at the posterior 
end. Scott reports this species as found in company with hidiscalis 
upon the male tope, GaUua canis. The present species adhered to the 
skin beneath and between the ventral fins, while bidiscalis was found 
adhering to the ends of the claspers. 

LBRNABOPODA BLONOATA (Ount). 

Plate 39, fig. 98. 

Lemaea dongata Grant, 1827, p. 147, pi. 2, ^. 6. 

Lemaeopoda eUmgata Er0tbb, 1837, p. 259, pi. 2, ^, 12.— Baibd, 1860, p. 333, 
pi. 36, fig. 6.— T. Scott, 1900, p. 171, pi. 8, figs. 11 to 15. 

Host and record of specimens. — ^Three fine females, two of which have 
attached males, are numbered 12037, U.S.N.M., but there is no record 
of the host or locaUty. Another female was obtained in Greenland 
by N. P. Scudder and is numbered 39574, U.S.N.M. No host is given 
for this specimen, but as it was obtained from the fishermen off the 
coast it was probably taken from a shark. All four of these femal^ 
have unbroken egg strings. 

Specific characters of female. — Cephalothorax small, ovoid, flattened 
dorso-ventrally, and inclined at right angles to the trunk axis. First 
two segments of the trunk distinctly differentiated, the others merely 
indicated by surface grooves; trunk cylindrical, more or less strongly 
flattened dorso-ventrally, two or three times as long as wide, with a 
row of pits or depressions along either side of the dorsal midline; the 
posterior end with prominent well-rounded comers, and in the center 
between the bases of the egg strings and on a level with the ventral 
surface two short knoblike posterior processed. E^ strings consid- 
erably longer than the body, slender, and cylindrical-, eggs minute, 
arranged in 20 to 30 longitudinal rows, about 100 eggs in a row. 

First antennae four-jointed, rather slender; second pair with a tiny 
exopod inserted on the side of the endopod, the former tipped with 
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four spineS; the latter smooth. Mandibles slender, with eight comb- 
like teeth, all of the same size ; first maxiUae tipped with three jointed 
setae, palp long and tipped with three spines. 

Second maxillae long and stout and more or less wrinkled, jointed 
at the tip by a button-shaped bulla. These maxillae are attached to 
the sides of the head, on a level with the dorsal surface, and just out- 
side the bases of the maxillipeds. The latter have a moderately stout 
basal joint, carrying a short process on its inner margin, which is cov- 
ered with bristling hairs; terminal daw short and slender, with an 
accessory spine on the inner margin near the tip. 

Color (preserved material), a uniform yellowish-white, the pitted 
areas brownish, the egg strings orange. 

Total length (without egg strings), 22 mm. Length of second max- 
illae, 14 mm.; of egg strings, 25 mm. Greatest width, 5 to 7 mm. 

Specific characters of male. — Cephalothorax inclined to the trunk 
axis nearly at right angles and covered by a well-defined carapace; 
trunk conical and distinctly segmented in younger specimens, but 
thickening posteriorly and losing its segmentation in older specimens; 
in both it is about the same length as the cephalothorax and termi- 
nates in two small spinelike anal laminae, curved backward along the 
dorsal surface. First antennae four-jointed, slender; second pair, 
chelate, the endopod ending in a leaflike lamina, smooth and im- 
armed, the exopod with a small terminal lamina bifid nearly to its 
center. First maxillae tipped with two long setae and a shorter one 
on the inner margin; second maxillae rather stout and tipped with a 
stout claw; maxillipeds also stout, the terminal claw curved and fit- 
ting against a process on the basal joint, making a powerful chela. 

Color (preserved material) a uniform yellowish-white. 

Total length, 2.6 mm. Length of cephalothorax, 1.2 mm. Great- 
est width, 0.76 mm. 

(dongaius, elongate, alluding to both the trunk and the egg 
strings.) 

RemarJc8. — ^The male described by Steenstrup and Ltltken differs 
from the two found upon the present females chiefly in the inflation 
and segmentation of the trunk. In their specimen the trunk was 
almost spherical and showed no traces of segmentation; in the present 
specimens it tapers decidedly backwards and is distinctly segmented. 
But these are just the differences one would expect between young 
and fully developed males. 

The minute size and enormous number of the eggs is also worthy 
of notice. Possibly the copepodid larvae can not attach themselves 
to any other portion of the host's body except the eye where they are 
always found. If this be true, it would greatly restrict their chances 
of survival and so would necessitate a much larger number of eggs. 
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LERNAEOPODINAy new genus. 

Oenerie characUra of female. — Cephalothorax at an oblique angle 
with the trunk, much smaller than the latter, and the two separated 
by a distinct groove; dorsal carapace small and poorly defined; trunk 
pearnshaped, much narrowed anteriorly; no anal laminae, but two 
small posterior processes dorsal to the egg strings; no genital process 
or external segmentation; first antennae three-jointed; second an- 
tennae biramose, the rami about the same size, unsegmented, and 
covered with bristles and spines; first maxillae bipartite, with a 
short palp; second maxillae slender, bulla button-shaped; maxiUipeds 
with slender terminal daw, having an accessory claw on the inner 
margin; egg strings short and stout. 

Oenerie chamcters of male. — Body bent twice at right angles, so 
that the trunk and the anterior portion of the cephalothorax are par- 
allel with the second maxillae and maxilUpeds; trunk separated from 
the cephalothorax by a well-defined groove, unsegmented, and ter- 
minating in two anal laminae, each tipped with a small spine; first 
antennae three-jointed; second antennae biramose but not chelate; 
first maxiUae slender, without a palp and tipped with two setae; 
second maxillae and maxillipeds very large and stout, and armed 
with strong chelae. 

Type. — Lemaeopodina rdata, new species. 

{Lemaeopodina, Lemaeopoda and ending denoting likeness.) 

Remarks. — ^It will be noted that the species belonging to this new 
genus are parasitic on rays and shar^ which inhabit the deeper 
portions of the ocean. Brian called attention to this fact in con- 
nection with the two new species which he established in 1912 
(p. 38). And it may be still further emphasized by the three species 
taken from deep water rays, Olsson's longirnana, T. Scott's duthae, 
and the new species, rdata. There must be the same adaptation 
to pressure in the parasites which obtains in the fishes serving as 
their hosts. This fact ought to have some systematic value in 
indicating the close relationship of these species. The simplest 
way to distinguish the genus from Lemaeopoda is by the posterior 
processes in the female which are dorsal to the egg strings instead 
of ventral. To this may be added the equal size of the rami of the 
second antennae, both of which are unsegmented, while the first 
maxillae are bipartite. The Lemasopodina male b very much 
smaller than that of Lemaeopoda, and its body is bent twice at 
right angles, the cephalothorax has no carapace, and the second 
maxillae as well as the maxillipeds are chelate. 

Lemaeopoda duthae T. Scott, 1900 (p. 173), is referred to this new 
genus for several reasons. It has no dorsal carapace, no difl'er- 
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entiated thorax segments, the posterior processes are dorsal instead 
of ventral; and the male is radically different from that of Lemae- 
opoda, so that it can not belong to that genus. 

On the other hand the female agrees with that of Lemaeopodina 
in every particular except the segmented exopod of the second 
antennaci and the male corresponds save for the fact that the trunk 
is segmented. This latter is probably due to the stage of develop- 
ment of the male, since we find similar differences in every genus 
in the family where the males are known. 

We are thus left with the single difference mentioned in the female 
and may refer the species to the present genus. 

Lemdcopoda similis T. and A. Scott, 1913, p. 202, for the same 
reasons just enumerated can not remain in the genus where it was 
placed. No details are given of the appendages or mouth parts, 
nor is the male known, yet the excellent colored figures and the 
brief description leaves but little doubt that the species belongs here 
in the new genus rather than in Lerruieopoda. 

Lemaeopoda spindds Brian, 1912, p. 36, is also transferred to 
the present genus. Brian described and figured both sexes of this 
species, and while the male agrees with that of Lemaeopodina in all 
essential particulars, the female differs in the fact that it has no 
posterior processes. This is an important difference but not enou^ 
to warrant the erection of a new genus, and as the species shows 
greater affinity with Lemaeopodina than with any other genus in 
the family it is placed here. 

TABLE OF 8PECIB8. 

1. Second maxillae filiform and definitely longer than the trunk 2. 

1. Second maxillae stouter and definitely shorter than the trunk 3. 

2. Second maxillae three times the length of the trunk; posterior processes cylin- 

drical and half as long as the trunk; maxiUipeds small and weak. 

longibrathia (Brian), 1912, p. 641. 
2. Second maxilae but little longer than the trunk; posterior processes flattened 
and foliaceous; second antennae chelate; maxillipeds laige and strong. 

hngimana (Olsson), 1869. 

2. Second maxillae but little longer than the trunk; posterior processes cylin- 

drical, but less than one-fourth the length of the trunk; second antennae 
simple; maxillipeds laige and strong duthae (T. Scott), 1900. 

3. Cephalothorax much elongated; ix)8terior processes conical, slender; egg strings 

slender and as long as the trunk; dorsal carapace very indistinct. 

nmilis (T. and A. Scott), 1913. 
3. Cephalothorax short and wide; posterior processes stout, cylindrical; egg strings 
stout and only half the length of the trunk; dorsal carapace well defined. 

relatUf new species, p. 641. 
3. Cephalothorax short, wide, and depressed; posterior processes mere knobs; egg 
strings stout and as long as the trunk; dorsal carapace well defined. 

tpinacis Brian, 1906. 
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LBRNABOPODIRA LONOIBRACHZA (Brian). 
Lenuuopoda longibraMi Bbiak, 1912, p. 39, pi. 2, fig. 5; pi. 12, figs. 1-12. 

Host and record of specimens. — There b in the collection of the 
United States National Museum a single' female of this species, 
which is nimibered 6087, U.S.N.M., but unfortunately all record of 
host and locality has been lost. 

Spedjic characters of female. — Brian has given a good description 
and figures of this species, and we may repeat briefly the principal 
characters. Cephalothorax comparatively small, one-fifth the length 
and one-fourth the width of the trunk, obovate, covered with a dis- 
tinct dorsal carapace, and well separated from the trunk; neck short 
and without grooves; trunk pear-shaped, increasing in diameter from 
the narrow neck backward, plumply rounded and smooth. A small 
and degenerate abdomen between the posterior processes; the latter 
cylindrical, half as long as the trunk, and contracted into a narrow 
pedicel where they join the thorax. Egg strings cylindrical, half the 
diameter of the body, and four-fiftlis as long; eggs small, in 10 or 12 
longitudinal rows, about 45 in a row. First antennae four-jointed; 
second antennae biramose, the endopod (dorsal) somewhat larger 
than the exopod (ventral), neither of them jointed. First maxillae 
minute, without a palp and tipped with two setae; second maxillae 
filiform, of the same diameter throughout, and from two and a half 
to five times the combined length of the cephalothorax, trunk, and 
posterior appendages. Maxillipeds rather slender, with a stout spine 
on the basal joint near the distal end, and an accessory spine on the 
inner mai^in of the terminal claw near its tip. 

CJolor (preserved material), a light brownish-yellow. 

Total length (without posterior processes), 11 mm. Length of 
posterior processes, 3 mm.; of egg strings, 11 mm.; of second max- 
illae, 55 mm. Greatest width of trunk, 5 mm. 

(jUmgihrachiay long-armed, alluding to the second maxillae.) 

RemarJcs. — ^The distinguishing character of tlxis species is the re- 
markably long and slender second maxillae, which, as Brian has 
stated, give the parasite the appearance of a tiny pear suspended by 
two long threads. No other copepod is known in which the attach- 
ment organs reach such a proportionate length. 

LIERN ABOPODHf A RBLATA, iMw spedei. 
Plate 25, fig. D; plate 39, figs. 99 to 101; plate 40, figa. 102 to 105. 

Host and record of specimens. — ^About one hundred specim^is of 

both sexes were obtained from the gills of a large barndoor skate. 

Raja levis, at Harpswell, Maine, August 15, 1913. A single female 

wi^ an attached male is made the type of the new species and is 

84843*^— ProcJ^.M.voL47— 14 41 
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numbered 43572^ U.S.N.M. The remaixung specimens are numbered 
43676, U.S.N.M., and become paratypes. 

SpedJU cMracters of female. — Cephalothorax short and wide and 
separated from the body by a well defined groove, the anterior por- 
tion covered with a dorsal carapace; trunk pear-shaped, narrowed 
anteriorly into a long slender neck, prolonged posteriorly into a 
bluntly rounded point between the egg strings, which represents the 
abdomen; on either side of this point, and dorsal to the egg strings, 
is a short cylindrical process, half a mUlimeter long and curved like a 
parenthesis mark; they are of the same diameter throughout, with a 
slight constriction at the base; egg strings only one-third as long as 
the tnmk, but plump; eggs large, in 4 or 5 longitudinal rows, about 
10 in each row. 

First anteimae plump and almost entirely concealed by ihe second 
pair, indistinctly jointed and terminated by three short spines. Sec- 
ond antemaae large and stout, inclined inward against the mouth 
tube, and biramose at the tip, the two rami well separated, unseg- 
mented, and curved toward each other at their tips, each armed with 
one or two stout spines and many smaller ones. First maxillae slender 
and tipped with two setae; palp short and thick, and also tipped 
with two setae. Second maxiUae about twice the length of tJie 
cephalothorax, slender and joined at the tip to a small, button- 
shaped bulla. Maxillipeds large and stout, the terminal daw long 
and slender, with an accessory claw on the inner margin, close to the 
tip, followed by a row of saw teeth; a large roughened knob on the 
inner margin of the basal joint near the distal end, against which the 
terminal claw shuts. Color, a uniform creamy white, the bulla 
transparent. Total length, including posterior processes, 5 mm. 
Length of cephalothorax, 1.2 mm.; of egg strings, 1.75 mm.; of sec- 
ond maxillae, 3 mm. Greatest width of trunk, 1 mm. 

Specific characters of male, — ^Anterior portion of cephalothorax and 
trunk parallel with each other and with the second maxillae and at 
right angles to the posterior portion of the cephalothorax; no cara- 
pace; trunk conical, tapering rapidly backward, unsc^ented, ter- 
minating in two short processes, each tipped with a single spine; in 
side view the tnmk does not project beyond the maxillipeds and 
looks like a third pair of appendages. 

First antennae three-jointed; second pair biramose, the rami 
curved toward each other, and each armed with two stout spines. 
First maxillae swollen at the base, slender at the tip, terminating in 
two long setae; no palp; second maxillae slender and tipped with a 
stout claw, which shuts past a spine on the basal joint, forming a 
chela. Basal joints of maxillipeds stout, almost squarely truncated 
at the distal end, and furnished there with a short and strong claw 
whose tip shuts down into a groove between two rounded knobs. 

Color, a uniform creamy-white. 
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Total leiigth, 0.65 mm. Lengtli of cephalothorax, 0.40 mm. 

(relataf comiecting or establishing a relation between several spe- 
cies, as the type of the new genus). 

Remarks. — ^This new species was found in great abundance on the 
gills of a large barn-door skate, captured in about 60 fathoms of water. 
Although only 100 specimens were taken there were fully 1,000 
on the single fish, the gills being literally covered with them. The 
present species differs from longimana in the details of the mouth 
parts, in the structure of the second antennae, and in the shape of 
the posterior appendages; from longibrachia it is sufficiently distin- 
guished by the length of the second maxillae. 

Genus BASANISTES Nordmann. 

Generic characters of female. — Cephalothorax at right angles to the 
trunk axis, with no definite demarcation between the two; no dorsal 
carapace, abdomen, anal laminae, posterior processes, or genital 
process; a large spherical knob on the back of the head, a row of 
smaller knobs down the center of the back, and another row along 
either lateral margin. First antennae short, slender, and three- 
jointed; second pair stout and biramose, the exopod two-jointed, 
the endopod one-jointed, the latter considerably larger than the 
former and both armed with small spines. Mandibles slender and 
curved toward the tips where they are armed with fine saw teeth, 
all about the same size. First maxillae slender and tipped with three 
setae; second maxillae short and wrinkled, bulla large and club- 
shaped. Egg strings cylindrical and rather plimip. Maxillipeds 
stout and standing well in front of the second maxillae, the terminal 
claw without accessory spines. 

Male, — ^Unknown. 

Type, — Basanistes hucTioms (Schrank). 

(BasanisteSf ^aavcorl^c, a torturer.) 

Remarks. — Milne Edwards, missing entirely the generic characters 
in Nordmann's BasarvisteSj made of it a genus to take the place of * 
Blainville's Lemaeopoday and included in it the two species which 
Blainville had placed under Leraaeopoda. Since Blainville's genus 
was published 10 years before Nordmann's, if it were necessary to 
choose between the two, Blainville's name would take precedence. 
But both genera are valid, and so the names which Milne Edwards 
brought into this genus must be transferred back again. 

TABLE OF SPECIES. 

1. Terminal claw of maxillipeds longer than the second joint, the latter with a stout 
spine on its ventral surface coregoni Neresheimer, 1909. 

1 . Terminal claw of maxillipeds longer than the second joint, the latter without spines 
or knobs nordmanni Eessler, 1868. 

1 . Terminal claw of maxillipeds shorter than the second joint, the latter with a large 
knob against which the claw shuts like a chela huchonis (Schrank), 1786. 
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Genus VANBENEDENIA Malm. 

Generic characters of female. — Cephalothorax and trunk in the same 
straight line but separated by a well defined groove; the former short 
and much broader than long, without a dorsal carapace, the latter 
elongate, depressed, and indistinctly segmented; no posterior proc- 
esses, genital process, abdomen, or anal .laminae; first antennae short 
and unsegmented; second antennae uniramose; first maxillae bi- 
partite, without palps; second maxillae straight ai^d rigid, approxi- 
mated for their entire length and fused at their tips, where they are 
joined to a mushroom bulla; egg strings filiform and much longer 
than the tnmk. 

Generic characters of male. — Cephalothorax and trunk in the same 
line and thoroughly fused, the separation being indicated, if at all, 
by a slight groove; no dorsal carapace; trunk shorter than the 
cephalothorax, conical, and bluntly rounded posteriorly, without any 
abdomen or anal laminae; antennae and mouth parts like those of 
the female; second maxillae and maxillipeds some distance behind 
the mouth tube (see pi. 28, fig. N). 

Type. — Vanienedenia Jcr^eri, the single species. 

(V<mbenedema, to P. J. van Beneden.) 

TX^AOlSSril^SXI^AX:, new sub&xxiUy. 

Svhfamily characters of fenude. — Cephalothorax shorter than the 
second maxillae, much narrowed and flattened, in line with the trunk 
or bent a little backward; trunk elongate, flattened dorso-ventrally, 
enlarged posteriorly, with no traces of segmentation, no posterior 
processes, genital process, abdomen, or anal laminae; maxillipeds 
on the inner surface of the second maxillae, and the two removed a 
long distance behind the mouth tube; second maxillae united only 
at the tip, bulla mushroom shaped. 

Male. — ^Unknown. 

Remarks. — Since this subfamily includes but a single genua its 
characteristics for the present will be the same as those of the genus. 
The most marked character is the juxtaposition of the second max- 
illae and maxillipeds and their removal a long distance behind the 
mouth tube. 

Genus TRACHELIASTES Nopdmann. 

Generic characters of femcUe. — Cephalothorax separated from the 
trunk by a well-defined groove, and usually strongly curved; no 
dorsal carapace; first antennae indistinctly jointed; second antennae 
biramose, each ramus unsegmented and ending in a claw; first max- 
illae tripartite, without a palp; second maxillae long, stout, and 
wrinkled, united only at the tip to a mushroom-shaped bulla; max- 
illipeds small, with weak claws; egg strings large and about as long 
as the trunk. 
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Male. — ^Unknown. 

Type. — TraeheliaMes polycolpua Nordmann. 

(Trachdiastes, Tpdxii^^duOf arching the neck like a horse.) 

Bemarka. — ^This genus^ like the subfamily, may be recognized at 
once by the fact that the maxillipeds have migrated away from the 
other mouth-parts, along with the second maxillae, the two being 
found together some distance behind the mouth tube. Nordmaon's 
figures and description were so convincing as to leave no question in 
regard to the validity of the genus. It has never been disputed, nor 
has it any synonyms like most of the other genera. Richiardi's 
spedeSy gigas^ was simply named with only a few words of descrip- 
tion, but the size given, combined with these few words, makes it 
certain that he had a new specic^s, and hence it has been included in 
the following table: 

TABLE OF SPEaES. 

1. Oephalothorax half the length of the second maxillae or more 2. 

1. Cephalothorax less than one-fourth the length of the second maxillae ^. 

2. Size small (7.5 mm.); cephalothorax and second maxillae conical; the latter, 

together with the trunk, covered with rusty spots; genital process present. 

maculatut Eollar, 1835. 
2. Size small (6 mm,); cephalothorax and second maxillae cylindrical and much 
wrinkled; cephalothorax strongly arched; no genital process. 

polycolpui Nordmann, 1832. 

2. Size large (35 mm.); cephalothorax flattened and curved forward but not 

wrinkled; no genital process grcmdis^ new species, p. 645. 

3. Size medium (12 mm.); cephalothorax short, cylindrical; second maxillae slender 

and tapering and not wrinkled; genital process present BUlljfer Eollar, 1835. 

3. Size large (30 mm.); mouth parts arranged like the sepals of a calyx; anterior third 
of second maxillae filiform giga» Richiardi, 1880. 

TRACHBLIASTBS ORAlfDIS, new fpedes. 

Plate 40, figs. 106 to 108. 

Host and record of specimens. — Two females without egg strings 
and with no label to indicate their host or locality were foimd in the 
collection of the Museum. The better of the two has been numbered 
43566, U.S.N.M., and is made the species type. 

Specific characters of /emofe.^CJephalothorax relatively very 
minute, curved forward ventrally between the second maxillae and 
much wrinkled; separated from the trunk by a deep invagination on 
either side and by a dorsal and ventral groove. Trunk massive, 
strongly flattened dorso-ventrally, gradually enlarged toward the 
center and then slightly contracted, the posterior margin almost 
square^ truncated, with a slight invagination at the center and 
rounded comers; no posterior processes, genital process, abdomen, or 
anal laminae. The convolutions of the oviducts form a series of slight 
rounded swellings along either side of the median line. These swell- 
ings increase in size posteriorly and are of a darker color that the rest 
of the trunk. 
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First antennae slender, cylindrical, slightty enlai^ed.at the tips and 
obscurely segmented; second antennae with a short and stout basal 
portion made up of two segments, and two conical rami, each appar- 
ently unsegmented and ending in. a short spine, the exopod nearty 
twice the length of the endopod. Second maxillae stout, strongty 
flattened dorso-ventrally, and tapering toward the tips, where they 
are joined to the slender pedicel of the mushroom bulla. The cepha- 
lothorax being curved forward ventrally, the bases of these second 
maxillae nearly meet on its dorsal surface, and they extend forward 
anteriorly in line with the body axis. 

Maxillipeds large and swollen and inserted on the ventral surface of 
the bases of the second maxillae, some distance behind the mouth 
tube; they are made up of two stout conical joints and a strong^ 
exuded terminal claw. 

Color (preserved material), a yellowish-white, the swellings of the 
oviducts a light brown, the bulla and its pedicel a dark cinnamon 
brown. 

Total length; including the second maxillae, 38 mm. Length of 
cephalothorax, 5 mm.; of second maxillae, 10 mm.; of trunk, 32 nmi. 

Width of cephalothorax, 5 mm.; of trunk, 12 mm. Thickness of 
the trunk, 7 mm. 

(grandia, huge or immensoi alluding to the trunk.) 

Remarks^ — If the immense size of the trunk and the details of the 
appendages did not make it certain that this was a new species, the 
meager material at the author's disposal would not warrant its estab- 
lishment. Neither female possesses egg strings, the trunk of one is 
badly mutilated, and there are no data as to host or locaUty. And 
yet it will be evident to anyone that the specimens are certainty 
new and unique in many respects, and accordingly they are put for- 
ward as a new species, very much the largest of the genus. 

Subfamily characters of female. — Cephalothorax about the same 
length as the second maxillae, bent backward at a right angle with 
the body axis; trunk plump, with two posterior processes, but with no 
genitalprocess, abdomen, or anal laminae; trunk unsegmented; max- 
iUipeds minute and degenerate, removed a long distance behind the 
mouth-tube; second maxillae removed an equal distance behind the 
maxiUipeds, fused throughout their entire length and armed at the 
tip with a bulla or with dichotomously branched horns, similar to 
those foimd in certain of the Lemaeidae; maxillary glands as external 
swellings on the trunk at the base of the second maxillae. 

Male. — ^Unknown. 

RemarTcB. — ^This subfamily just fills out the possibilities in the mat- 
ter of the arrangement of the second maxillae and maxiUipeds with 
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reference to the mouth tube. In the Lemaeopodinae they are close 
together and close to the mouth-tube; in the TVacheliastinae they are 
close together, but are removed from the mouth tube; in the CJavel- 
linae one of them is close to the mouth tube while the other is sepa- 
rated, and here in the Brianellinae they are both separated but at dif- 
ferent distances. Sucli a completion affords gratifying proof that the 
original basis of systematization was well chosen. 

BHIANELLA, new genus. 

Oeneric eharaden of female. — Cephalothorax in line with the sec- 
ond maxillae and at right angles to the trunk axis, considerably 
longer than the trunk and about the same length as the second 
maxillae; separated from the trunk by a distinct groove; trunk pear- 
shaped, with posterior processes dorsal to the egg strings; first 
antennae rudimentary knobs; second antennae biramose and chelate 
at the tips; mouth area depressed or telescoped into the anterior 
surface of the head; second maxillae partially fused, each terminating 
in a dichotomously branched horn instead of a common bulla; 
maxillipeds reduced to papiUae and terminating in small spines 
instead of claws. 

Mde. — ^Unknown. 

Tjfpe. — BrianeUa eomiger, new species. 

(JBnandla, to Dr. Alessandro Brian, who has published many 
valuable memoirs on the parasitic copepods.) 

Remarks. — In addition to the separation of the second maxillae 
and maxillipeds from each other and from the other mouth-parts, 
this genus also offers a striking contrast to every other genus in the 
Lemaeopodidae in the absence of a bulla and the presence of dicho- 
tomously branched horns, similar to those found on the head of some 
of the Lemaeidae. And yet this is but little different from what 
we find in the genus Charopinua, where the second maxillae are en- 
tirely separate and end in enlarged disks, or fingerlike processes. 
It is but a short step from those processes to these horns, and the 
two are probably formed in a very similar manner. The removal 
of the maxillary glands to the cephalothorax is also similar to what 
is found in several genera of the davellinae. This genus, therefore, 
in its morphology as well as in the arrangement of the mouth parts, 
stands between the Lemaeopodinae and the Clavellinae. 

BRIAMXLLA CORIUOXR, new tftdm. 
Plate 41, figs. 109 to U3. 

Hoet and record of specimens.— Two adult females with egg strings 
were obtained from the gills of a ray off the coast of Lota, Chile. 
The more perfect specimen is numbered 43573, U.SJTJ£y and is 
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made the type of the new species; the other specimen is numbered 
43583 and becomes a paratype. 

Specific characters of female. — Cephalothorax thick, cylindrical, 
longer than the trunk, and in line with the second maxillae at right 
angles to the trunk axis; head not enlarged and without a dorsal 
carapace; tnmk ovoid, flattened dorso-ventrally, contracted ante- 
riorly where it joins the cephalothorax, and smoothly roimded pos- 
teriorly; a singje pair of posterior appendages dorsal to the egg strings, 
close together, parallel, and curved dorsally ; no genital process, abdo- 
men, or anal laminae; egg strings attached dorsally ciose to the 
processes, as long as the trunk and half as thick; eggs small, in 8 or 
10 longitudinal rows, about 30 in a row. ' 

First antennae very rudimentary, a mere unsegmented knob inside 
the second pair; second antennae indistinctly three-jointed and bira- 
mose at the tip, the two rami like the jaws of a pair of pincers, and 
each tipped with a minute spine; basal joint much enlarged, with a 
wide flattened and laminate process on the posterior margin. The 
area carrying the mouth tube is depressed or telescoped into the 
anterior part of the head, so that the mouth does not project beyond 
the surface. In this depression lie the first antennae and the first 
maxillae. The second maxiUae are separate at their base and for 
one quarter of their length, then fused solidly. At the base of each 
maxilla, on the lateral margin where it joins the cephalothorax, is a 
maxillary gland, trapezoidal in outline, as wide as the maxilla, and 
projecting prominently. These glands are peculiarly large and their 
location is a conspicuous one. At the tips of these maxillae we do 
not find a bulla, but a pair of dichotomously branched horns. Each 
of these starts from the lateral maj^in of the maxilla on its own side, 
and the two extend away from each other; they are twice or thrice 
compounded and the branches are blimtly pointed. The maxillipeds 
are situated at the center of the space between the second ma:dllae 
and the mouth tube; their basal joints are minute, slender, and 
triangular in shape, while the terminal claws have degenerated into 
mere spines at the apex of tha basal joints. 

Color (preserved material), a dark yellowish-brown. 

Length of cephalothorax, 5 mm.; of trunk, 4.75 mm.; of posterior 
processes, 4 nmi. ; of egg strings, 4.25 mm. Width of cephalothorax, 
1.40 nmi.; of trunk, 2.5 nmi. 

(comiger, carrying or wearing a horn, alluding to the second 
maxiUae.) 

Remarks. — Phis being the only species of the genus, it follows that 
it displays all the generic characters, and so becomes of great sys- 
tematic interest. The remai^ already made under the genus apply 
with equal force here. 
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THOMSONELLAy ne'W genus. 

Oenerie eharadera of female. — Cephalothorax half the length of the 
second maxUlae, the two in the same line and at right angles to the 
trunk axis; trunk pear-shaped and a little longer than the cephalo- 
thorax, indistinctly divided into four s^ments; two slender poste- 
rior processes dorsal to the egg strings; a rudimentary abdomen but 
no anal laminae; maxillipeds at the center of the space between the 
second maxillae and the mouth tube, small and rudimentary; second 
maxillae long and free to their tips where they are joined to an ordi- 
nary bulla. First antennae two-jointed, the basal joint the longer; 
second antennae biramose, exopod much larger than the endopod, 
both unsegmented; first maxillae tipped with three setae, and bear- 
ing a palp with two terminal setae. 

JfoZe. — ^Unknown. 

Type.—ThomsoneUa pdrkeri (BrdchieHa parJceri Thomson). 

(TJiorMondla, to Prof. George M. Thomson, of the University of 
New Zealand, who first described the type-species.) 

Remarks. — ^This new genus is established for the species described 
under the name BrachieHa parkeri by Prof. Thomson in his '*Pai> 
asitic Copepods of New Zealand,"* and afterward (1909) by Miss 
May E. Bainbridge,' who placed a question mark in front of the 
genus name. That it can not belong to the genus BmchieUa is at 
once evident from the position and degeneration of the maxiUipeds, 
as well as from the structure of the other mouth parts. It does not 
possess a single character assigned to the genus BrachieHa except the 
lai^e size and the separation of the second maxillae. It shows a 
(dose relationship to the new genus BrianeUa in the position and 
structure of the maxillipeds and in the general make-up of the entire 
body. But it differs from that genus in the structure of the first 
antennae, the mouth tube, and the second maxillae, and may be 
recognized simply by the presence of the bulla instead of the branched 
horns. It serves to place the new subfamily on a more secure f oimda- 
tion, and in the possession of a bulla it shows that the same variety 
exists in the new subfamily as in the older ones. 

SvJrfamily characters of female. — Cephalothorax much longer than 
the second maxillae and often bent backward until it rests against ihe 
dorsal surface of the trunk; usually narrow and wormlike; trunk 
flattened dorso-ventrally, with paired posterior processes, sometimes 
as many as six or eight, and often with an unpaired genital process; 
usually no abdomen and no anal laminae; maxiUipeds close to the 

1 Trans. New Zealand lostltate, toL 22, p. 874. 
sTimns. T.lnnamn Society, aer. 2, ZooL, voL, U,p. £2. 
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b&se of the mouth tube and looking like an under jaw in side view; 
second maxillae removed a long distance behind them, sometimes 
fused, sometimes separate, usually with a bulla; maxillary glands as 
external swellings at the base of these maxillae. 

SuhfamUy characters ofmaU. — Cephalothorax fused with the trunk, 
with no traces of segmentation; no anal laminae or only very minute 
ones; second antennae biramose, but without a claw; in BrachieUa 
and its relatives the cephalothorax and trunk are in the same line or 
the body is somewhat curved; in ClaveUa and its relatives the body 
is folded together ventrally with no distinction of cephalothorax and 
trunk. 

Remarks.— Tbia subfamily is considerably the lai^est of the four 
and includes all the more d^enerate genera. Since it has also been 
the least well known and has served as a sort of wastebasket to catch 
such forms as could not readily be located elsewhere, more changes 
have been necessary and a much larger number of new genera have 
been introduced. The figures and the diagnoses given, however, wiU 
readily prove ihe validity of these genera, which are largely due to 
the differential characters of the males, here for the first time pre- 
sented. 

Genus THYSANOTE Kr^yer. 

Generic characters of female. — Cephalothorax in line with the trunk, 
short, thickset, flattened dorso-ventrally, and completely fused with 
the trunk or only imperfectly separated; trunk unsegmented, flat- 
tened like the cephalothorax, with no genital process, abdomen, or 
anal laminae; a pair of fijigerlike posterior processes ventral to the 
egg strings; branched or unbranched fimbriate processes attached to 
the posterior margin of the second maxillae, to the body at the base 
of the second maxillae, and to the posterior comers of the trunk, 
sometimes hiding the egg strings. First antennae indistinctly seg- 
mented; second antennae biramose; first maxillae lai^e, tripartite; 
second biaxillae imited only at their tips, bulla mushroom-shaped; 
maxillipeds large and poweiful; egg strings usually short and stout. 

Generic characters ofrnxUe. — Cephalothorax in line with trunk axis, 
the two curved into a quarter moon and separated by a distinct 
groove; no dorsal carapace; trunk spindle-shaped, unsegmented, and 
terminated by two conical anal laminae, which are curved ventrally; 
mouth-tube and appendages at right angles to the body axis; second 
antennae imcinate; second maxillae and maxillipeds with stout 
sickle-shaped claws, one or both of them sometimes twisted like a 
corkscrew. 

Type. — Thysanote pomacanOii E[r0yer. 

(Thysanote, 66aavoc, a fringe, alluding to the fimbriate processes.) 

BemarJcs. — ^This genus may be recognized at once by the fimbriate 
processes, whose dense fringe causes some of the species to bear a 
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crude resemblance to a mixiiature human figure. The genus type 
shown by 4he male is fully as distinct as that of the f emale, and this 
has differentiated the genus so thoroughly that there has been almost 
no false identification of the species (see pi. 26, fig. 6). 

TABLE OF SPSaES. 

1. Fimbriate processeB few in number and well separated 2. 

1. Fimbriate proceesee numerous and thickly maaaed 3. 

2. Froceases unbranched, club-shaped, .appendimlata (Steenstrup and Lfltken), 1861. 

2. Processes dichotomously branched longimana Wilson, 1913, p. 651. 

3. Second maxillae with three single processes; a aingto bundle of unbranched proc- 

esses on either side of the trunk at the posterior end fimbriata (Heller), 1865. 

3. Second maxillae with four bundles of processes; two similar bundles at the posterior 

end of the trunk, all dichotomously branched 4. 

4. Posterior fimbriate processes recurved at the tips and entirely concealing the egg 

strings pomacanthi Eifyer, 1863, p. 651. 

4. Posterior processes straight, egg strings visible for half their lengtii. 

lolnventrii (Heller), 1865. 

THTSANOTB LONOIMANA WUmo. 
TkysanoU longimana Wilson, 1913, p. 257, pi. 47, figs. 262-264; pi. 48. 

Host and record of specimens. — Five females and three males were 
obtained from the tliroat of the red snapper; Neomaenis aya, at Mon- 
tego Bay, Jamaica, July 23, 1910; and both sexes are fully described 
in the reference given above. Since the host is found all along our 
Atlantic Coast as far north as Connecticut this parasite also may be 
classed as North American. 

THTSANOTB POMACAllTm Ki^jrtr. 

ThysanoU pomacanthi Eb0tbb, 1863, p. 288, pi. 15, fig. la to t. 

Host and record of specimens. — Kr0yer obtained 10 females from 
the gills of Poniacmihus paru in the Danish West Indies. M. T. 
Thompson recorded in his manuscript notes two females of this 
species from the gills of Pomacanihus arcfuatus in the local collec- 
tion at Woods HolC; Massachusetts. From the sketches and data 
accompanying this record it is certain that the specimens really 
belonged to this specieS; so that it may be recorded as North Ameri- 
can. These specimens; however, can not be found; and hence no 
attempt is made to supplement E[r0yer's description. 

THYSANOTELLA, new genus. 

Generic characters of female. — Cephalothorax curved forward and 
nearly as long as the trunk; the latter much the wider, with concave 
sides, each of the four comers prolonged into a single bundle of four 
filiform, tmbranched processes; two pairs of posterior processes, one 
dorsal, the other ventral, close to the midline, with a tiny genital proc- 
ess between them. First antennae three-jointed; second antennae 
biramose, without claws; first maxillae bipartite, palp with a single 
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spine; second maxillae fused, except for a short distance at the 
center, bulla disk-shaped; maxillipeds stout, terminal daw slender; 
e^ strings club-shaped, and as long as the trunk. 

OenerifC characters of male. — Cephalothorax ovoid, in line with the 
trunk and separated from the latter by a distinct groove; no dorsal 
carapace; trunk two-thirds the length and only one-fifth the diameter 
of the cephalothorax, distinctly divided into three s^ments and 
terminating in two lancinate plates. 

first and second antennae close togjethbr at the upper and anterior 
comer of the cephalothorax, a considerable distance from the mouth 
tube; first antennae three-jointed; second pair uniramose and two- 
jointed; maxillipeds relativdy enormous, the claw very powerful, 
bent so as to form three-quarters of a circle, and sharp pointed, with 
an accessory spine on the inner margin. 

Ihfpe. — Thfsanotdla rn/uldjirnhriata (Bassett-Smith). 

(fhymnotella, the diminutive of Thysanote.) 

RemarJca. — ^This genus is established to include a single species 
described and figured by Bassett-Smith (1898, p. 96, pi. 6, fig. 2, a 
to g). Both sexes are known, and each differs so markedly from the 
types of the other genera that the validity of the genus is securely 
established, provided Bassett-Smith's description was correct. In 
the female the long and wormlike cephalothorax is like that found 
in EubrachieUa, ClaveUa, and Charopin/us, but very different from that 
found in Thysanote; the fimbriate processes are all on the trunk, and 
there are two pairs of posterior processes. The entire make-up of the 
male is peculiar; the body is reduced to less than a quarter the size of 
the cephalothorax, but is distinctly segmented; the two pairs of 
antennae are away up on the back of the cephalothorax, and the 
maxillipeds are enormously developed and peculiar iu position. 
Bassett-Smith himself says of this male: ''It shows distinctly the 
BradmOa form." But from the figure here given (fig. H, pi. 26) it 
will be seen that it conforms far more to Oharofimia than to Bra>chin 
eUa. He tells us that he only succeeded in making a rough drawing 
of this male and that he lost the specimen while preparing it for 
mounting. But granting this, no amount of correcting or finiflhing 
could ever cause his figure of the male to bear any resemblance to 
that of BrachieUa or Thysanote. 

Genus CHAROPINUS Kr^yer. 

Oeneric characters of female. — Cephalothorax elongate, cylindrical, 
more or less distinctly separated from the trunk, sometimes tuined 
back at right an^es or even against the dorsal surface of the trunk; 
usually no dorsal carapace; trunk pear-shaped, enlarged and often 
flattened posteriorly, and carrying there a pair of ffliform posterior 
processes, dorsal to the egg strings; no genital process, abdomen or 
anal laminae. First antennae indistinctly four-jointed; second 
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antennae with a curved exopod and a jointed endopod, making the 
rami somewhat chelate; first maxillae tripartite, palp with one or 
two minute spines; second maxillae long and usually qtiite corru- 
gated, sometimes joined at their tips and furnished with a bulla, 
sometimes separate, with their ends enlarged in various patterns 
and clasping a chitin bar; maxillipeds with a short terminal claw, 
shutting against a projection on the second joint. 

Generic characters of nude. — ^Anterior portion of cephalothorax at 
right angles to the posterior portion and the trunk; no distinct 
dorsal carapace; thorax segmented with an enlarged genital segment; 
a weU-defined and segmented abdomen, canying anal laminae. 
First antennae indistinctly four-jointed; second antennae biramose, 
rami usually curved and chelate; first maxilla tripartite, palp with 
two setae; second maxillae and maxillipeds some distance behind 
the other mouth parts and close together. 

Type. — CTiaropinus ddlmanni (Retzius). 

(Charapinus, the name of a parasite in Martial.) 

RemarJes. — ^Kr^yer's description of the species (dalmanni) which he 
made the genus type, and of a new species ramosue, and the dettols 
given in his figures, leave no doubt that the "new" genus and species, 
StylopTiorua hippocephalus, proposed by Hesse in 1878, is really 
only a new species of Charopin/as. To these three species Scott 
added a fourth, dvhvas, in 1900, but if one will examine the figures 
and description in the same paper (1900, p. 173) of the species which 
Scott named Lemaeopoda chiihae, it will be evidtot that this also 
bdiongs to the present genus and not to Lemaeopoda. This genus 
is the only one in the entire family in which the adult male is com- 
pletely segmented, while the male of Lemaeopoda shows no segmen- 
tation whatever. In particular the partial or complete separation 
of the two segments bearing the second maxillse and maxillipeds is 
characteristic of the male CharopirvaSj and this is admirably shown 
in Scott's figufe. His species, therefore, must be removed from the 
genus Lemaeopoda and placed here with the other species of Charopir- 
nus. Exactly the same statements apply to the species called 
BnuMeUa maUeua by Nordmann (1832, p. 95) and Vogt (1877, 
p. 46), and also to die species named below (deTUatue), in each of 
which the male proves beyond a doubt that the species belongs to 
the genus Oharopin/us. It will be noted also that every species of 
the genus as here constituted is parasitic upon the gills or in the 
nasal openings of a ray. 

TABLE OF 0PECIB8. 

1 . Tips of second maxUlae completely fused and furnished with a bulla for attachment 
to their host 2. 

1. Second maxillae entirely separate or slii^tly coalesced, the tip of each enlarged and 
anchored separately in the host 8. 
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2. Second maxillae half as long again as the trunk; bulla thin and wide. 

dubitti (T. Soott), 1900. 
2. Second maxillae the same lengtli as the tnmk; bulla thick and nanow. 

duUuu (T. Scott), 1900. 
2. Second maxillae half the length of the trunk; bulla thin and narrow. 

malleus (Rudolphi), 1832, p. 651 

2. Second maxillae one-third the lengtli of the tnmk; bulla small and mushroom 

shaped; no posterior processes dentatus (Wilson), 1912, p. 654. 

8. Ends of second maxillae slightly coalesced, branched separately; posterior proc- 
esses short, curved roTTion^ Er^yer, 1863. 

3. Ends of second maxillae enlarged into semilunar disks; posterior processes strongly 

curved dalmanni (Retzius), 1829, p. 655. 

3. Ends of second maxillae terminating in finger-like projections; posterior processsB 

short and divergent hippocephalus (Hesse), 1879. 

3. Ends of socond maxillae enlarged into semielliptical disks, which are sHghUy 

coalesced at the center; no branches or projection; posterior processes short aud 

straight bicaudatiu (Kri0yer), 1837, p. 656. 

CHAROPINUS MALLEUS (Sndolphi). 
BradtUUa malleus Nobdmann, 1832, p. 95.— Voor, 1877, p. 46, pi. 3, figs. 1-8. 

Host and record of specimens. — ^A single lot of females with ^g 
strings broken was taken at Port Arthur, Manchuria, by J. F. Abbott, 
and were sent to the author from Stanford University by Dr. C. H. 
Gilbert; there is no record of the host or date of capture. Tlxese 
parasites have been given Cat. No. 38578, U.S.N J4, 

Remarks. — ^This species was first described in manuscript notices 
by Rudolphi in 1817 under the name Dirhynchus maUeus. These 
notices were handed over to Nordmann, who published the species 
in 1832 as BrachieJla malleus, with a short description but no figure. 
In 1877 Vogt published a more elaborate description, accompanied 
by excellent figures, and it has been noted by many subsequent 
investigators. The type of male however, which is admirably 
portrayed by Vogt, is very different from that belonging to the genus 
BrachieUa, but is like Charopimis, and accordingly is transferred to 
this latter genus. 

CHAROPINUS DSNTATUS (WUmo). 
BrachieUa derUata Wn^soN, 1912, p. 97, pl.9. 

Host a/nd record of specimens. — Six lots of this species, numbering 
twenty to twenty-five specimens each, and including both sexes, 
were obtained by Rev. George W. Taylor, former director of the Pacific 
Coast Biological Station at Nanaimo, British Coliunbia. They w^:e 
taken from the gill arches in the throat of the laige skate, Raja 
hinoculata, and the lots have received, respectively, Cat. Nos. 38636, 
38642, 38643, 38644, 39537, and 39640, UJ5.N.M.; the first lot were 
made the types of the species. 

RemarJcs. — Both sexes of this species were fully described and 
figured in the paper referred to above, and at the time the manu- 
script was written they were referred to the genus BrachieUa in con- 
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sequence of the structure of the second maxillae. A more careful 
study of both sexes and especially of the male, in the light of the 
differentiations here established, shows that the species belongs to 
the genus CJutropirms and not to Bruchidla, and it is here transferred, 
with the necessary change in the adjective (see pi. 26, fig. I). 

This and the two following species are the only ones thus far found 
in North American waters. 

CHAROPINUS DALMANNI (Itotxiiu). 

Lemaea dalmanni Rbtzius, 1829, p. 109, pi. 6. 

Lemeuopoda dalmanni Eb^tbr, 1837, p. 264, pi. 2, fig. 11; pi. 3, figs. 4a and 46. 
Charopmus dalmanni Kr0ysr, 1863, p. 280, pi. 14, fig. 6, a to ^.— T. Soott, 1900, p. 
169, pi. 8, £99. 6 to 10. 

Host and record of specimens. — ^Two females with egg strings were 
obtained from the nostrils of a skate at Polperro in 1884, and were 
sent to the United States National Museum by Rev. A. M. Norman, 
of England. They were numbered 12909, U.S.N.M. Another lot of 
three females with egg strings was obtained from the nostrils of the 
barndoor skate, Raja levis, at South Harpswell, Maine, July, 1913, 
by the author. These have received Cat. No. 43676, U.S.N jil. 

RemarJes. — ^The description and figures published by Retzius, 
although in many respects imperfect, leave no doubt as to the identity 
of the parasite. And when supplemented by the excellent work of 
Kr0yer and T. Scott there is practically nothing to be added except 
a few comments upon the morphology, and one or two corrections. 
Turner and 'Wilson published, in 1862, an extended accoimt of the 
present species, including observations on its larval form. Their 
figures are admirable, but whatever value their description may 
possess is greatly diminished by the fact that they mistook the ventral 
for the dorsal surface, and have not named correctly a single appen- 
dage except the second antennae, whose nomenclature they borrowed 
from E[r0yer. The *' eyelike" spots noted by Retzius and Kr0yer 
on either side of the thorax in front of the base of the second msjollae 
are doubtless the maxillary glands, which often appear in other genera 
of this family in the form of protuberances upon the external surface 
of the cephalothorax. During the migration forward of the maxil- 
lipeds and the migration backward of the second maxillae, these 
^ands are sometimes drawn out of the maxillae into the body of the 
cephalothorax. Turner and Wilson describe what is evidently the 
body of the gland and the excretory duct leading from it. The pos- 
terior appendages are said by every investigator who has described 
the species to spring from the ventral surface of the body in front of 
the e^ strings. But they are just as certainly dorsal as in ramosus 
and the other species of the genus. If the cephalothorax be straight- 
ened up into line with the rest of the body, the mouth parts are of 
course on the ventral surface, and the posterior appendages are just 
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as surely dorsal. . The discovery of this species in the nostrils of the 
barndoor skate upon our own coast makes it necessary to include it 
in the North American fauna. 

CHAROPINUS BICATTDATUS (Xf^jftt). 

Plate 41, figs. 114 to 118; plate 42, figs. 119 and 120. 
Lemaeopoda bicaudata Er0tbb, 1837, p. 275, pi. 3, fig. 11. 
Brachiella pattinacae P.J. yak Bbkbdbn, 1851, p. 118, pi. 4, figs. 8, 9.— Eubz, 1877, p. 

389, pi. 25, figs. 2, 3. 
Brachiella pastinaca Bainbridob, 1909, p. 50, pi. 8, £99. 6, 7; pi. 9, fig. 8.— T. and A. 

SooTT, 1913, p. 211, pi. 64, fig. 8. 

^ Host and record of specimens. — ^Eight females with egg strings were 
obtained from the spiracles of the common dogfish; Squahis aoatUhias, 
by Dr. F. D. Lambert at South Harpswell, Maine, July, 1912. They 
have received Cat. No. 43536, U.S.N.M. 

Specific characters of female. — Cephalothorax short and wide, and 
inclined at an angle of 45^ to the trunk axis; a narrow dorsal cara- 
pace divided longitudiaaUy through the center, the two halves 
resembling closely the elytra of beetles, and diagonally truncated 
anteriorly; trunk somewhat pear-shaped, narrowed into a long and 
slender neck anteriorly, swollen into a sphere posteriorly, and flat- 
tened dorso-ventrally; posterior processes cylindrical, plump, dorsal 
to the egg strings and half the length of the latter, and inclined back- 
ward; egg strings stout, cylindrical, and about the same length as 
the trunk; e^s in 8 longitudinal rows, about 18 eggs in the longest 
row. 

First antemiae two-jointed, the basal joint considerably swollen 
and armed on the antierior margin with a long and stout spine, the 
terminal joint narrower and tipped with two olfactory cylinders and 
a small spine; second antennae biramose, both rami unsegmented, 
the endopod considerably larger than the exopod, and both of them 
covered with small spines and bristles. Mandibles long and narrow, 
with four large principal teeth, two smaller secondary teeth, and two 
intermediary teeth. Mrst maxillae tripartite, the outer ramus 
smaller than the other two, palp large and tipped with two setae. 
Second maxillae slender and cylindrical, two-fifths as long as the 
trunk and enlarged at the tip into a crescent or semicircle, at right 
angles to the axis of the maxilla. Maxillipeds with a stout basal 
joint, armed on the inner margin with two knobs covered with 
spines and a large solitary jointed spine; terminal claw slender, with 
an accessory claw at the tip on the inner margin. 

Color (preserved material), a imiform yeUowish white. 

Cephalothorax, 2.20 mm. long, 1.26 mm. wide. Trunk, 3.75 mm. 
long, 2 mm. wide, 1.60 mm. thick. Egg strings, 2.75 mm. long. 
Posterior processes, 1.10 mm. long. 

(hicavdatus, his, two, and iavdcUus, tailed, alluding to the pair of 
small posterior processes, looking like two tails.) 
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Remarks. — ^This is the only parasite within the author's knowledge 
that has ever been found upon the common dogfish along our North 
American coasts. Doctor Lambert has handled thousands of dogfish 
specimens for laboratory purposes, and this is the only inatance in 
which any copepods have been found upon them. The species, 
therefore, can not be at all common; it may be readily distinguished 
by the divided carapace, the slender neck, usually flexed backward, 
and the plump posterior processes. 

This species was discovered by Kj0yer in 1837 and was referred to 
the genus Lemaeopoda, but he placed a question mark after the genus 
name and said in the context: "There is some doubt as to whether 
this Lemaean should be referred to the geansBrcuMdlaoTLerncteopodaf 
or whether it should be made the type of a new genus." The species 
was afterwards described by Beneden under the name BraohieUa 
pagHnacM; it has since been noted by Kurz (1877), Brian (1906), 
Bainbridge (1909), and T. and A. Scott (1913), besides appearing in 
several lists. In some of these the specific name ended in a vowel, 
in others in a diphthong; it ended originally in a diphthong. That 
it really belongs in the genus CJuxropinus is clearly shown by the 
backward flexion of the cephalothorax, by the enlarged ends of the 
second maxillae, and by the structure of the first antennae and first 
maxillae. The description and figures given by Miss Bainbridge^ 
(1909) are the best that have been thus far published; the following 
differences are noted in the present specimens. The first antennae 
have only two joints instead of four, and lure exactly like those figured 
by Miss Bainbridge (pi. 9, fig. 8). The teeth on the mandibles corre- 
spond with those given by Miss Bainbridge, and are a trifle different 
from the ones figured by Kinrz. There are no traces of the ''pair of 
slender clawed appendages" at the sides of the mouth tube noted by 
Ifiss Bainbridge. It would be very difiicult to understand what 
these would represent, if present. That they can not be "maxillary 
palps," as suggested by Thomson for his BracTmlla parkeri and 
quoted by Miss Bainbridge, is at once evident when we reflect that 
the maxillae already have well-developed palps. In examining a 
British specimen of BrachieUa parkeri Miss Bainbridge failed to find 
the structures designated ''maxillary palps" by Thomson, and in 
the specimens here described the present author fails to find the 
structures noted by Miss Bainbridge. It seems probable in both 
cases, therefore, that they were accidental rather than specific. 

Genus NAOBRANCHIA Hesse. 

Oenerie characters of female. — Cephalothorax narrow and elongate 
and well separated from the trunk; a minute but distinct dorsal 
carapace on the head; trunk bfoad and well rounded anteriorly, 

I Miss May E. Bainbridge, now the Hon. Mrs. Henn Collins. 
34848**— Proc.N.M.vol.47— 14 42 
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much narrowed posteriorly^ with a pair of yentral posterior processes; 
abdomen well differentiated and carrying anal laminae; egg strings 
extending in front of the oviduct as well as behind it, and inclosed in a 
membrane, strengthened by ribs. 

First antennae three-jointed; second antennae biramose, the 
exopod two-jointed, the endopod simple; first maxillae bipartite, 
without a palp; second maxillae in the form of bands, containing 
longitudinal muscles, which clasp around the giU filaments of the 
host; no bulla; maxillipeds of the usual pattern; a pair of spoon- 
shaped palps attached either to the second joint of the maxillipeds, or 
to the ventral surface of the head. 

Generic eharacters of male. — Cephalothorax and anterior trunk in 
the same line and indistinguishably fused, without any trace of 
segmentation, the two covered with a dorsal carapace; posterior 
trunk turned ventrally at right angles to the anterior portion, and 
projecting from beneath the posterior end of the carapace as a large 
process behind the second maxillae; anal laminae small, sometimes 
entirely lacking. First antennae three-jointed; second antennae 
biramose, the exopod jointed and chelate, the endopod simple; first 
maxillae bipartite, without a palp; second maxillae and maxillipeds 
removed some distance behind the other mouth parts, about the same 
size and armed with stout claws. 

Type. — Naohrandhia cygniformis Hesse. 

{NaohrancM/ij uaio), inhabiting and ppdyx^^^j giUs.) 

Remarks. — ^This genus is one of the most interesting in the entire 
family. The female can be recognized at once by the flattened 
muscle bands which serve for second maxillae, and by the fact that 
the egg strings are carried inside of a protecting membrane. The 
anterior part of the body of the male is similar to that of ThyeanoUj 
but the posterior body is bent sharply at a right angle and projects 
ventrally like an impaired appendage behind the second maxUlae. 
These characters will distinguish either sex at a glance, and since 
they are so totally different from all other genera it follows that an 
account of the internal as well as the external morphology of the 
genus ought to be interesting as well as instructive. From serial 
sections of NaolrancMa lizae we learn that the mouth tube, as in 
most other genera, is the most anterior portion of the body. Through 
it runs the. thread-like esophagus {oe, fig. 121), which is bent more 
sharply than in Achiheres and OlaveUa, and which extends a con- 
siderable distance behind the maxiUipeck. It enters the stomach at 
the center of the anterior end, the entrance being surrounded by a 
rather weak sphincter muscle. The anterior portion of the stomach 
(s) is thrown into a series of fairly regular transverse folds by alter- 
nate constrictions and enlargements. When it reaches the bases of 
the second maxillae these folds abruptly cease without any change 
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in the average diameter. This smooth posterior portion of the 
stomach passes insensibly into the intestine (i) which is curved a 
trifle upward nearer to the dorsal smf ace of the body and opens at 
the aniis (a). The cells of the glandular layer of the stomach and 
intestine are similar to those of other genera (figs. 123, 126, 133). 
The frontal gland (fg, fig. 122) is at the extreme anterior portion of 
the head and is proportionally very small. This genus is not per- 
manently fastened to its host by any bulla or frontal filament, and 
hence a much smaller gland is sufficient. The second maxillae are 
flattened into a thin ribbon and the maxillipeds are extremely 
minute. Hence, there are no excretory glands in either of them, 
but there is a pair of large glands in what may be called the shoulders 
of the trunk, opposite the bases of the second maxillae and above 
the tips of the egg strings (fig. 125). Hie infra- and supra^-esopha- 
geal gangUa are exceptionally large, and there is not the disparity in 
size between them that was noted in Ach4heres (ig, ag, fig. 122). 

Each gangUon shows the usual nerve connections with the various 
appendages, but the large posterior nerve (p), which runs back along 
the floor of the neck and trunk, is given off from the ventral surface 
of the infra-esophageal gangUon and not from its posterior end. 
Hie cement glands are in the posterior part of the body on either 
side of the intestine. Hie ovary and uterine processes of the ovi- 
ducts are arranged similarly to those of AcJUheres. On examining 
cross sections of the second maxillae it is found that in the process of 
becoming flattened they have also undergone other changes. On 
the outer surface of the maxilla there is a thin layer of ordinary skin 
(jBf fig. 124); immediately beneath this are the three bimcUes of 
muscles (m) symmetrically arranged, one at the center and one at 
a little distance toward each lateral margin. Each muscle runs 
along its own cylindrical tube and is distinct from the others, but 
the tubes are connected across the two intervals by open spaces (o) 
in which may be found a thin muscular ribbon. That portion of 
the maxilla on the inner side of the muscles is much thicker than the 
outer sfcdn and has become solidified into a homogeneous mass in 
iBdiich there is no longer any distinction of dermis, epidermis, and 
subcutaneous tissue (n, fig. 121). This mass has every appearance 
of cartilage and takes a cartilage stain. On the contrary, the blunt 
claws at the tips of the maxillae take the eoein, but do not take the 
haematoxyHn. 

TABLB OF BPK0IB8. 

1. Egg stzingB reaching forward nearly to the base of the second maxillae; abdomen 
reaching backward nearly to the tips of the ^gg strings. . lizae (Er0yer), 1863, p. 660. 

1. A long interval between the second maxillae and the ^gg strings; abdomen scarcely 

reaching the center of the latter 2. 

2. Cephalothorax much longer than the rest of the body and filiform. 

cygntformia Hesse, 1863. 
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2. Cephalothoiax the same length as the rest of the body^ thick and stocky 3. 

3. Egg strings longer than the trunk and parallel amplectens (Kurz), 1877. 

3. Egg strings much shorter than the trunk and inclined toward each other. 

ocddentalis, new species, p. 663. 

NAOBRANCHIA UZAB (Ki^fW). 

Plate 27, fig. J; plate 42, figs. 121 to 124; plate 43, figs. l25 to 132; plate 44, figs. 133 

to 136. 
Anchordla lizae Eh0yeb, 1863, p. 29, pi. 16, fig. 11 a to c. 

Host and record of specimens. — ^Four adult and two young females 
and two males were obtained by Dr. Edwin Linton from the gills 
of the common mullet, MugU cepluduSj at Beaufort, North Carolina, 
July 10, 1901 . They are numbered 3961 1 , U.S.N.M. Doctor Ldnton 
states that other specimens were found later the same year, and 
still others during the foUowing years, so that it is fairly common 
on the mullet. 

Specific characters of female. — Cephalothorax cylindrical, longer 
than the trunk and tapering gradually and uniformly; head excep- 
tionally smaU, neither enlarged nor separated from the neck and 
covered with a minute dorsal carapace; neck slender and separated 
from the tnmk by a well defined dorsal groove and ridge; trunk 
rectangular, with roimded comers, three-fifths as wide as long, and 
strongly flattened dorso-ventrally; anterior portion of the trunk 
making up the full width, posterior portion much narrowed, with 
the rectangle filled out along the lateral margins by the e^ strings. 
In young females the genital segment is well differentiated, some- 
what enlarged, with strongly convex sides, which are prolonged 
into a pair of stout conical posterior processes on a level with the 
ventral surface. To each of these processes is attached one end of 
the rib, which supports the membrane covering the e^ string on 
that side. Inside of these processes there is a short and narrow 
one-jointed abdomen, to the posterior mar^ of which is attached 
a pair of minute conical and laminae. In the adult female lAiis 
abdomen is practically absorbed into the genital segment, the only 
indication of it being the anal laminae. The egg strings are pecul- 
iar in being turned forward along the lateral margins of the trunk 
and backward a Uttle beyond the tips of the posterior processes. 
They are club-shaped, largest near the posterior ends and tapering 
rapidly anteriorly. They are a little more dorsal than ventral, 
especially at the posterior ends. They are covered and held seciurely 
in place by a transparent membrane, strengthened by a rib which 
runs along the center of the outer surface (fig. 127), turns dorsally 
at the posterior end, runs forward a Kttle ways, and then turns 
inward to the dorsal surface of the trunk (fig. 132). The eggs are 
rather large and not arranged in rows, from 150 to 175 in each egg 
string. The two egg strings touch dorsally at their widened pes- 
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tenor ends, but are separated yentrally by the enlarged genital 
segment. 

First antennae short, slender, conical, the basal joint much 
enlarged, the two terminal joints narrowed; second antennae 
biramose and turned down squarely across the frontal margin, both 
rami one-jointed, the endopod (dorsal) half as long again as the 
exopod and bluntly rounded, the exopod with two short spines at 
the tip and a short, one^jointed process on the ventral surface. The 
mouth-tube is broadly conical and extends beyond the tips of the 
second antennae. Hie first maxillae are short, stout, bipartite, and 
destitute of a palp. The second maxillae are comparatively long 
and wide. Each is flattened into a broad band of cartilaginous sub- 
stimce, manipulated by three longitudinal muscles. These bands 
pass entirely around the gill filament, and thus hold the parasite 
securely in place. The nature of these second maxillae has puzzled 
all the observers who have thus far described any species of this 
genus. Does each of the ribbonlike bands represent a separate 
maxilla? Or does the right half of both bands represent the right 
maxilla and the left half the left maxiUa ? If the former, does each 
maxilla extend around the filament from its own side, or do they 
both start from the same side? If the latter, how are the bands 
joined where they meet? In adult specimens these maxillae are so 
completely fastened that x)ne can get no idea of the way in which 
they are formed. 

Fortunately, one of the specimens obtained at Beaufort was a 
young female in which the second maxillae were not yet fully devel- 
oped, and this specimen (fig. 128) answers our questions for us. 
Each band represents a separate maxilla, and the two are anterior 
and posterior instead of right and left. Furthermore, both bands 
started on the midline of the ventral siuiace of the cephalothorax 
and extended around the filament from the left to the right side of 
the parasite. Here on the right side and simk into the surface of 
the cephalothorax are two sockets, into which the blunt claws on 
the tips of the maxillae fit. The claws and the sockets are gradually 
fused together, until in the adult they can no longer be separated. 
Each maxillae, therefore, corresponds to an ordinary majdUa flat- 
tened laterally. As these maxillae migrated toward the ventral 
midline the base of one moved a little forward and the base of the 
other a little backward, so bringing the two into line. From the 
arrangement of the claw on the tip of each maxilla it would seem 
as if there was no orientation dining this migration. After the 
migration the maxillae extended aroimd the filament, with the inner 
surface of the left hand one and the outer surface of the right hand 
one next to the filament. 
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Maxillipeds with a short, triangular basal joint and a slender, 
curved, terminal claw, armed with a blunt spine on its inner margin 
near the center. Outside of and a little behind the maxillipeds, on 
the lateral margins of the head, are located the peculiar appendages 
noted by both Hesse and Kurz, but apparently overlooked by 
Kr0yer in the present species. Each is ovate in outline, thin, convex 
outwardly and concave inwardly, and is attached by a narrow neck 
to the lateral margin of the head just behind the carapace. In the 
present species they are relatively so small and they lie so close to the 
surface of the head that they are easily overlooked (see p. 664). 

Color, a uniform white; eggs strLogs a faint pink or flesh color; 
alimentary canal a deep black, most conspicuous in the neck, where 
it appears as a broad black band with undulating maigins; second 
maxillae yellowish (Doctor Linton's manuscript notes). 

Total length, 8.4 mm. Length of cephalothorax, 3.4 mm.; of egg 
strings, 2.25 mm.; of trunk, 3 mm.; of second maxillae, 2.6 nmi. 

Width of cephalothorax, 0.5 nmi.; of trunk, 1.85 mm.; of second 
maxillae, 0.9 mm. 

Specific characters of male. — General form ovate, the head at the 
pointed end; cephalothorax and anterior trunk in the same line and 
covered with a dorsal carapace; posterior trunk at right angles to the 
rest of the body. First antennae slender and indistinctly three- 
jointed; second antennae biramose, the two rami about Uie same 
length, the endopod one-jointed and bluntly rounded, the exopod 
two-jointed and tipped with a short curved claw; mouth tube 
broadly conical and pointed ventrally, much longer than the antennae; 
first maxillae bipartite and without a palp, attached to the side of the 
mouth tube at about its center, with the tips of the setae projecting 
a little beyond the end; second maxillae and maxillipeds almost 
exactly alike, relatively large, with massive basal joints and short 
cmnred terminal claws; behind the second maxillae projects ventrally 
a broad conical genital process, somewhat corrugated at its tip. 

Color, a light yellow. 

Total length, 0.26 nmi. Greatest diameter, 0.13 mm. 

Qizae, from Kr^yer's specific name (Mugil liza) of the host.) 

RemarJcs. — One specimen of this species was obtained by Kr0yei' 
from the gills of " Mugil liza*' (M. curema) near New Orleans, Louisi- 
ana, and was described and figured in his Bidrag till Kundskab cm 
Snyltekrebsene. The specimen was a young female, 3 mm. in length 
and without egg strings, and he referred it to the genus AnchoreUa. 
But he added that if his view of the structure of the attachment 
apparatus was correct the species might properly be considered the 
type of a new genus. In the same year (1863) Hesse published^ 
the description and figures of a new genus and spedes which he 

1 Ann. des Soi. Nat. (4), Zooi., vol. 20, pp. 122 to 132, pi. 1, fig. 1, a-/. 
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named NadbramMa qigmformia. Kr^yer's specimen undoubtedly 
belonged to this same genus, and hence must be called Naohranchia 
lizae. In 1877 Kurz in his Studien der Lemaeopodiden^ described 
a new genus and species which he designated Cestopoda ampledens. 
He was thoroughly familiar with Kr0yer's paper and made several 
quotations from it, and concluded that his specimens and Kr0yer's 
"certainly belong, if not to the same species, at least to the same 
genus." He added that the data with reference to Kr0yer's species, 
which are necessary to enable us to tell whether the two are identical, 
are lacking. If he could have had the data here presented he would 
have seen at once that the two species are distinct. However, he 
seems to have entirely overlooked Hesse's paper, and since* Hesse's 
species is a third one belonging to the same genus, the name which he 
gave to that genus must stand, and ^^ Cestopoda/^ given by Kurz, 
becomes a synonym. The distinctive characteristics of the present 
species are the comparatively great width of the second maxillae, the 
elongation of the trunk, and the form and position of the qgg strings. 
In the other sp^ies some of the eggs are carried in front of the 
opening of the oviduct, but the great majority are behind it, and the 
egg strings taper posteriorly; here only a few of the ^gs are carried 
behind the opening, while the great majority are in front of it, and the 
egg strings taper anteriorly. The male also, which is here described 
for the first time, serves to distinguish the species. The large and 
prominent genital process is especially noteworthy, as well as the 
similarity in size and structure between the second maxillae and the 
maxillipeds. 

NAOBRANCmA OCCmBNT AUS, new tpedet. 

Plate 44, figs. 136 to 139. 

Host and record of specimens. — Five adult females and one male 
were obtained from the gills of the Pacific cod, Oadus macrocepTudus, 
at Chignik Bay, Alaska, August 7, 1903, by the Bureau of Fisheries 
steamer Albatross during the Alaska salmon investigations. The 
best female has been selected as the type and numbered 43579, 
U^.N.M. The remaining specimens with the male become paratypes 
and have been numbered 39567, U.S.N.M. 

Specific characters of female. — Cephalo thorax about the same length 
as the trunk, much enlarged and wrinkled at the base, tapering toward 
the head, where it is considerably smoother; head not enlarged, but 
covered with a minute and smooth dorsal carapace; neck distinctly 
separated from the trunk by a deep dorsal groove and shallower ones 
on the sides; trunk triangular, much flattened dorso-ventrally, the 
posterior comers of the triangle projecting over the egg strings; pos- 
terior margin inclined on either side toward the genital segment; the 

i Z«it. ftir wis8. ZooL, vol. 29, p. 407. 
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latter clearly differentiated in young females, but in older adults 
absorbed into the trunjc. 

First antennae indistinctly three-jointed, the basal joiiit ^ilaiged; 
second antennae with a two-jointed exopod and a one-jointed en- 
dopod, the latter much longer than the former. 

Mouth tube a broad cone, overlapping the tips of the second an- 
tennae; first maxillae bipartite and rather stout, without a palp. 
Second maxiUae narrow, but each maxilla with three longitudinal 
muscles, as in the preceding species. Maxillipeds with a broad tri- 
angular basal joint and a short terminal claw. Just behind the base 
of each maxilliped is a spoon-shaped appendage as large as the entire 
head and attached to the ventral surface of the head by a narrow 
base. In nearly all the preserved specimens these appendages pro- 
ject from the head like a pair of enormous ears, but in one speci- 
men they are turned forward and laid down over the mouth parts as 
though to protect them. Kurz says that in the live animal they pro- 
ject hardly at all. He calls them sucking disks and says that they 
have the same form and structure as the lunules' in Caligus. He 
does not show such a structure, however, in the figure given, and 
certainly in the present and the preceding species they have nothing 
resembling that structure (see p. 662). When inflated and standing 
out sidewise, they cause the head to look something like a pawn- 
broker's three-baU sign. 

Color (preserved material), yeUowish-white. 

Total length (without egg strings), 8 mm. Length of cephalotho- 
rax, 4 mm.; of trunk, 4 mm.; of egg strings, 3.6 mm. Width of 
cephalothorax at base, 1.65 mm.; of trunk, 2.8 mm.; of egg strings, 
1.65 mm.; of second maxillae, 0.5 mm. 

Spedjic characters o/*mafe.— General form ovoid, head at the pointed 
end; cephalothorax and anterior tnmk covered with a carapace, pos- 
terior trunk turned at right angles and terminating in a pair of anal 
laminae. First antennae indistinctly jointed; second antennae bira- 
mose and no longer than the first pair, endopod bluntly rounded, 
exopod two-jointed and ending in a minute chela; first maxillae bi- 
partite and without a palp; second maxillae longer than the maxilli- 
peds and projecting well from the ventral sxuface, with a slender 
terminal claw; genital process wide and long, its sides roughened by 
many ridges and grooves. 

Color, a grayish-white. 

Total length, 0.66 mm. Greatest width, 0.33 mm. 

{occidentali8i western, being the first species from the Pacific coast 
of North America.) 

RemarJcs. — The facts brought out in the description of these two 
species enable us to supplement and correct the interpretations of 
Kr0yer, Hesse, and Eurz in the following particulars: 
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The head is covered by a minute, but distinct, dorsal carapace. 
The second antennae are .biramose, the exopod two-jointed, the en- 
dopod one-jointed. The first maxillae are bipartite and have no palp. 
The ^g strings are attached, not at the proximal ends, but on one 
side, and to the trunk (genital segment) in front of the abdomen. 
The covering of the egg strings is a thin membrane, which is prob- 
ably elastic, but is not "muscidar." 

The strange structures outside of and behind the maxillipeds seem 
at first sight anomalous, but Hesse describes and figures them in cyg- 
niformis as occurring on the second joint of the maxillipeds. 

In comparison with the other species it is doubtful whether they 
actually do occur on the maxillipeds; but however that may be, they 
are certainly closely connected with those organs and may possibly 
represent palps. They do not show the structure of sucking disks, 
as nK>st of the authors would have us believe, either in surface view 
or in sections, and it is extremely doubtful if they ever function in 
that manner. The modified second maxiUae are imiversally desig- 
nated as '^ muscle bands," but when examined in sections they are 
foxmd to be epithelial and cartilaginous rather than muscular. The 
muscles are in the form of three bundles of fibers running lengthwise 
of the bands, which probably represent the ordinary longitudinal 
muscles of the second maxiUae. How this attachment apparatus is 
formed in the copepodid larva and how it is thrown around the gill 
filament of the host can not be determined until, we obtain the devel- 
opment history of the larva. 

Genus CAULOXENUS Cope. 

Oeneric characters offenude. — Cephalothorax stout, separated from 
the trunk by a deep constriction, like the waist of a wasp; trunk a 
stout, sacklike, xmsegmented ovoid; no posterior processes, genital 
process, abdomen, or anal laminae; egg strings ovoid, shorter than 
the trunk; second maxillae elongate, fused through their entire 
length, tapering toward the distal end, where they are fiunished 
with a broad, disklike bulla; these maxillae are attached at about 
the center of the cephalothorax and are folded back against the head. 
Male, unknown. 

Type.^yavloxerms stygius Cope. 

(Cautoxerms, Kau)J>c, a stem, and Uvbcj a guest.) 

RemarJcs. — ^This genus contains but a single species which is para- 
sitic on the blind fish, Ambylopsis spdaeus De Eay. Both the host 
and the parasite were obtained by Pi-ofessor Cope from Wyandotte 
Cave. The parasite was fastened to the iimer edge of the upper lip 
of the fish, where it had to hold its body rigidly, by means of its pow- 
erful second maxillae, at an angle with the fish's Up in order to keep 
itself from being eaten. Professor Cope has given in the American 
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Naturalist (July, 1872, page 411), an account of the species followed 
by a diagnosis and accompanied by three, text figures. The generic 
characters just given have been taken largely from his diagnosis, 
and, of course, apply equally well to the species. Neither his descrip- 
tion nor his figures give us any details of the appendages, and since 
the original specimens have been lost we are left with the above 
meager details. They appear sufiScient, however, to guarantee the 
validity of the genus, and so it is retained with the hope that some- 
time other specimens may be obtained and the genus be more firmly 
established. 

Genus CLAVELLA Oken. 

ClaveUa Oken, 1815. 

SchUturus (part) Oken, 1815. 

Lemaeomyton Blainvillb, 1822. 

ClaveUa Ctjvibe, 1830. 

Anchordla Nobdmann, 1832.— Eb0tbe, 1837. Not AnchoreUa Cuvier, 1830. 

Generic chardcUra of female. — Cephalothorax distinctly separated 
from the trunk, long, wormlike, and standixig at an angle with the 
body axis, often in line with the second maxillae; trunk pear-shaped 
or ovoid, without posterior processes, abdomen, or anal laminae; an 
unpaired genital process often present, ventral to the anus and con- 
necting with the semen receptacle. 

First antennae three-jointed, arising from the ventral surface at 
the head between the second antennae and the proboscis; second 
antennae uniramose, turned inward toward each other across the 
frontal margin of the head, often meeting or even overlapping on the 
midline; first maxillae bipartite, with a palp; second majdllae entirely 
fused, usually very short, sometimes altogether lacking; maxiUipeds 
stout, the terminfd claw usually with an accessory claw on its iimer 
margin. 

Generic characters of male. — Cephalothorax and trunk folded to- 
gether ventrally and fused into an unsegmented ovoid, in which there 
is no distinction of parts; no dorsal carapace or anal laminae; first 
antennae two-jointed; second antennae uniramose and three- jointed; 
first maxillae bipartite, without a palp; second maxillae and max- 
iUipeds dose to the mouth-tube and strongly uncinate; all the ap- 
pendages pointing diagonally dovmward and forward. 

Type. — ClaveUa undruUa (Mtiller). 

(ClaveUa, the diminutive of chva, a club.) 

Remarks. — In his Lehrbuch der Naturgeschichte (1815) Oken first 
proposed (p. 182) three genera for the Lemaeans, PhyUina, Schis- 
turns, and Lemaea. Under the second name he included 15 species 
which had been previously included in the genus Lemaea; among these 
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was MuUer's Lemaea uncinaia. But Rudolphi had used the name 
SchistwruB in 1809 for a genus of worms^ and perhaps Oken became 
aware of this. At all events he presented later in the same book 
(p. 357) a much better classification of the Lemaeans, which he 
divided into f oiu: genera, AxinCf ClaveUa, PenneUa, and Lemaea. For 
the second of these genera which was new to science he took as the 
type Clavdla uncinata. 

In 1822 Blainville, overlooking or n^lecting Oken's work, estab- 
lished (p. 438) a new genus which he called Lemaeomyzon, and of 
which he also made MUUer's Lemaea uncinaia the type. 

In 1830 Cuvier, in his Le R^gne Animal, adopted Oken's genus 
ClaveHa (vol. 3, p. 258) and included in it MiUler's two species uncinaia 
and davata. But he also established (p. 257) a new genus which he 
named AnchoreHay and for which he gave the foUowing diagnosis: 
' ' Ne se fixe aux oules que par une seule productio qui part du dessous 
du corps, et se derige en arridre." He made Strdm's Lemaea adunca 
the type of this new genus, which, of course, he claimed to be gener- 
ically distinct from Oken's Claveda. 

Kr0yer in his Natiurhistorisk Tidsskrift (1837) shufEicd these genera 
in a very arbitrary and reckless manner. Under the Lemaeoda (vol. 
1, p. 193) he placed as the first genus, '*1. ATichordla (Cuv., Ola/oella 
Oken, Lemxieomyzon Blainv.). Arter: Arich. uncinata Fabr. Anch. 
lagenvla Ou6rin. Anch. microcephala Nordm." 

As the seventh genus he placed ^^Clcmlla Oken, Arter: CI. hip- 
pogJossi Cuv. CI. ? cUwaia Mull." (p. 195). He added in a footnote 
on the same page, *'This genus was not included by Blainville, prob- 
ably in the belief that it was identical with Aruihorella, because 
Muller's L. uncinaia, which Cuvier referred to the genus Cla/veBay 
really belongs to AnchoreUa; but this is not the case with CI. hip- 
poglaasi. Whether it may be with L. davata 1 can not say definitely, 
since I have not seen it, and Muller's description is unsatisfactory." 
Kr0yer thus made Oken's Clavdla, a synonym of Cuvier's Anchordla, 
and then later established it as a distinct genus. He took the type- 
species of CkmBa and made it the type of AnchoreUa, while he estab- 
lished as a new type for Clavella Gu6rin's species hippoglosei. Milne 
Edwards and subsequent writers, until recently, have foDowed 
Kr^yer's arrangement, whoDy ignoring Cuvier's generic distinction as 
well as the genera of Blainville and Oken. 

The Lemaea aAwnca, which Cuvier made the type of the genus 
AnchoreUa, was described and figured by Str6m in 1762, but has 
never been seen by any subsequent observer. So far as can be deter- 
mined from Strdm's description and figures the species is identical 
with uncmaia. If the two really are the same, AnchoreUa becomes 
a synonym of CUweUa; if they are not identical, both genera are valid, 



Digitized by LjOOQIC 



668 PROCEEDINGS OF THE NATIONAL MUSEUM. ^ vou47. 

but the genus AnchoreUa can not possibly include undnata and its 
relatives, as has been the common usage. 

Synonyms. — To this illegitimate ^enus^ndW^Sa has been referred 
indiscriminately a heterogeneous collection of more than 50 spedes, 
among which we must recognize at least three new genera. These 
species furnish one of the most convincing proofs that could be given 
of the lax methods adopted in dealing with the Lemaeopods. There 
are 16 species which are mere names, having never been either de- 
scribed or figured, one the data with reference to which do not justify 
us in locating it anywhere, 7 which can be located with probability, 
but not certainty, and 18 which must be transferred to other genera. 
This leaves only 17 out of the original 52, and to them are added 9 
others which are new to science. 

AnchoreUa carusi, cfuiracis, dcwa, cmaaaj dongcUa, licJiiae, simplex 
STibtUis, and tenms were simply named in Kichiardi's ''Catalogo 
sistematico dei Crostacei." Brian afterwards described (1906, p. 113) 
and fiigured (pi. 10, fig. 5) Richiardi's cTtaracis, so that it can be 
definitely located in the genus ClaveUa, where he placed it. He also 
mentioned the other species, but without describing or figuring them. 

AnchoreUa adunca has been noted above. 

The following four species were described and figured by Kr^yer 
(1863), AnchoreUa agilis (p. 300, pi. 16, fig. 2); A. angulata (p. 293, 
pi. 15, fig. 3) ; A. denticis (p. 296, pi. 16, fig. 4) ; A. pageUi (p. 295, pi. 16, 
fig. 3). The last two appear in Brian's *'C)opepodi parassiti dei pesci 
d'ltalia," but his adxlitions to Kr0yer's descriptions consist of a few 
details with reference to the maxilUpeds. 

We have no data on the mouth parts, the antennae, or the male of 
either of the four species. A. agilis has been found by several col- 
lectors off the coast of Greenland (see Stephensen, 1913, p. 339), but 
nothing has been added to Kr0yer's meager description. The four 
probably belong to Cla/veUa, but there can be no certainty until these 
additional data are forthcoming. 

AnchoreUa (Lemaea) anomxila was described and figiu*ed by Abild- 
ga^rd (1794, p. 57, pi. 6, fig. 2), who of course placed it in the genus 
Lemasa. Afilne Edwards said of it: 

Le Lemea anamah, d'Abildgaard paratt appartenir ausd d ce genre [AnchoTeUa\, 
maiB diff^reiait de toutee les eep^es pr^6dente6 par la longaeur consid^ble de 
Torgane d'adh^on, et par rexistence d'lin renflement en forme de noeud k Tex- 
tr^mit^ ant^rieure du thorax (1840, p. 520). 

But of course this is not enough to identify the species and it also 
must await further details. 

AnchoreUa appendiculata and A. appendiculosa (Ejr0yer, 1863, 
pp. 305 and 306, pi. 16, figs. 6 and 7) were each foimded on a single 
specimen and no others have ever been obtained. The details giveo 
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are suffident to show that these species do not belong to the ptresent 
genus. The four posterior processes, the second antennae, and the 
maxilUpeds show a greater affinity with BrachieUa than with Cfla/vdla, 
and accordingly the species are transferred to that genus. B[r0yer 
claimed to have found a male of appendiculatay but put a question 
mark after the sex. So far as can be determined from his figures and 
description this *'male" was simply a piece of the skin of the host 
and was not even anything alive. 

AnchcreOa canthari Heller (1865, p. 242, pi. 24, fig. 6) almost cer- 
tainly belongs to the genus CUwetta. Heller does not give very many 
details in his brief description, but the additional data and the 
excellent figures of T. and A. Scott (1913, p. 224, pi. 69, figs. 1 to 3) 
are sufficient to locate it accurately. 

Anchorella cerUrodonti van Beneden (1870, p. 43) was figured (pi. 2, 
fig. 5), but not described, and as far as the figure shows, appears to be 
a synonym of pageUi. 

AnchoreUa dUataia Kr0yer (1863, p. 302, pi. 15, fig. 2) shows several 
exceptional characters, notably the biramose second antennae and 
the body lobes on either side of the abdomen. If the details be just 
as Kr0yer has described them, it differs considerably from Olavellaf 
but can not be established elsewhere on our present knowledge. 

AnchoreUa emarginata Kr^jer (1837, p. 287, pi. 3, fig. 7) is here 
referred to the new genus ClaveUisa (see p. 694). 

Anchordla faUa/x Heller (1865, p. 241, pi. 24, figs. 4 and 5) is here 
referred to the new genus Olaveliopsis (see p. 687). 

AnchoreUa hostUis Heller (1865, p. 243, pi. 24, fig. 7) is certainly 
not a Cla/veUa, and probably belongs to the genus BrdchieUa (see p. 702), 
but the male is needed for positive determination. 

AnchoreUa intermedia Quidor (1906, p. 29, pi. 3, figs. 37 to 44) has 
biramose second antennae and slender maxillipeds, not reinforced. 
The male also corresponds with that of the genus OUweUodes but 
differs markedly from a CUweUa male. The species, therefore, 
should be placed in the new genus ClaveUodes (see p. 690). 

AnchoreUa lacinidta Kr0yer (1863, p. 308, pi. 16, fig. 18) is here 
referred to the new genus ClaveUopsis (see p. 687). 

AnchoreUa lagenula Gu6rin (1817, pi. 9, fig. 5) is a synonym for O. 
undnata. 

AnchoreUa lizae Kr0yer (1863, p. 294, pi. 16, fig. 11) belongs to the 
genus Naobranchia (see p. 660). 

C^ve^macrotrachelus Brian (1906, p. 116, pi. 21, figs. 1 to 4) is not 
a Cla/veUa, as is shown by the male, and is referred to the new genus 
ClaveUodes (see p. 690). 

AnchoreUa microcephala was named by Nordmann (1832, p. 107), 
but was never described or figured. 
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Gla/veUa ohesa Richiardi (1880, p. 152) was named but never de- 
scribed or figured. It probably belongs to the genus Haischekia aad 
not to ClaveUa. 

AncJiorella ovaUs Er0yer (1837, p. 289, pi. 3, fig. 6) belongs to die 
new genus Cla/veUisa (see p. 696). 

AnchoreUa paradoxa van Beneden (1851, p. 117, pi. 6, fig. 1) is faere 
referred to the new genus CflaveUopais (see p. 687). 

Anchordla quadrata Bassett-Smith (1896, p. 15, pi. 4, fig. 5) is 
probably a OUweUa and is retained in that genus, although it is veiy 
meagerly described. 

CtaveOa robusta Wilson (1912, p. 96, pi. 8, figs. 73 to 78) had bira- 
mose second antennae and short posterior processes similar to those 
of Er^yer's AnchoreUa Vuimata. It can not, therefore, remain in 
the genus Ch/veda, but must be transferred to the new genus ClaiHir 
lopsia (see p. 688). 

AnchoreUa rugosa Kr0yer (1837, p. 284, pi. 3, fig. 14) is not a Clor 
veUa and is made the type of the new genus ClaveUodes (see p. 690). 

AnchoreUa sargi Kurz (1877, p. 393, pi. 25, figs. 5, 6, 29, 51, 52) k 
also not a CUwdla, and is transferred to the new genus ClaveUopsis 
(seep. 687). 

Cla/veUa sciaenae Brian (1906, p. 119, pi. 10, fig. 2; pi. 20, figs. 13, 
14) is probably identical with Heller's AnchoreUa sciaenophUa as 
Brian suggests. The presence of four posterior processes and the 
details of the antennae and mouth parts indicate that it should be 
transferred to the genus BracMeUa. Here also the male must 
finally decide where the species belongs. 

An^ihoreJla sciaenophila &eller (1865, p. 243, pi. 24, fig. 8) is here 
transferred to the genus Bra^MeUa, as just stated (see p. 703). 

AnchoreUa scombri Kurz (1877, p. 403, pi. 25, figs. 12, 35, 41) is 
not a ClaveUa and is referred to the new genus CUmUisd (seep. 694). 

AnchoreUa steUata Kr0yer (1838, p. 142, pi. 3, fig. 5) is probably a 
ClaveUa, and may be left there until further data can be obtained. 

CUweUa strumosa Brian (1906, p. 112, pi. 9, figs. 4 to 7) is not a 
ClaveUa and is referred to the new genus Clavetlopais (see p. 687). 

AnchoreUa iriglae Eurz (1877, p. 404, pi. 35, figs. 13 to 15) was first 
described by Glaus as a BracMeUa (see p. 702), and was transferred by 
Eurz to AnchoreUa. The male shows conclusively that it belongs 
where Claus placed it. 

AnchoreUa urolophi E[r0yer (1863, p. 304, pi. 16, fig. 10) also pre- 
sents marked exceptions to the ClaveUa diaracters. The second 
antennae are biramose, and there is a two-jointed abdomen with well- 
developed anal laminae. These furnish serious reasons for exclud- 
ing it from the genus CUweUa, but they do not tell us where it ought 
to be placed. 
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TABLE OF SPECIES. 

1. Gephalothorax definitely longer than the trunk 2. 

1. Gephalothorax about the same length as the trunk or shorter 8. 

2. Trunk as wide as, or wider than, long; base of neck s(Hnewhat differentiated from 

the rest of the thorax; second maxillae lacking, bulla on the body; egg strings 

long, tapering 3. 

2. Trunk as wide as, or wider than, long; base of neck not differentiated; second 
maxillae as long as the cephalothorax; egg strings short and stout 4. 

2. Trunk definitely longer than wide; base of neck not differentiated; second max- 

illae lacking, bulla on the body; egg strings long and tapering 5. 

3. Genital process exceptionally large and prominent; maxillipeds small; head 

X>ointed; egg strings straight perfida, new species, p. 672. 

3. Genital process medium-sized; maxillipeds small; head swollen and bluntly 

rounded; each egg string curled until its ends nearly touch each other. 

dwracU (Richiardi), 1880, p. 668. 

4. Second maxillae completely fused; neck smooth; genital process large. 

xnverta Wilson, 1912, p 673. 
4. Second maxillae separate at their bases; neck and arms very rough; genital proc- 
ess minute pagri (Kr0yer), 1863. 

4. Second maxillae separate at their tips; neck and arms smooUi; genital process 

minute Mtichaei (Kr0yer), 1863. 

5. Cephalothorax flexed back so tightly as to form a longitudinal groove on the 

dorsal body surface; head swollen; egg strings long and slender 6. 

5. Cephalothorax not turned back against the trunk; no dorsal groove; head not 

enlarged; egg strings short and stout 7. 

6. Second maxillae entirely lacking; trunk pear-shaped, much narrowed and 

wrinkled anteriorly; genital process minute agiliB (Kr0yer), 1863, p. 668. 

6. Second maxillae very short; trunk ovoid or ellipsoidal, smooth and plump; gen- 
ital process minute bergyltae (Kr0yer), 1863. 

6. Second maxillae entirely lacking; trunk oblong, no wrinkles; genital process one- 
third the length of the trunk tumidlti, new species, p. 674. 

6. Second maxillae one-third the length of the cephalothorax; trunk ovoid, not 

wrinkled; genital process of medium size canaliciikUa, new species, p. 675. 

7. Second maxillae entirely lacking; cephalothorax stout and wrinkled posteriorly; 

genital process of mecUum size parva Wilson, 1912, p. 676. 

7. Second maxillae entirely lacking; trunk nearly spheriod; genital process minute. 

canthari (Heller), 1866, p. 669. 
7. Second maxillae quarter as long as cephalothorax; trunk ellipsoidal, twice as 

long as wide; genital process wanting. : insolita, new species, p. 676. 

7. Second maxillae half as long as cephalothorax; trunk ovoid, nearly three times 

as long as wide; genital process wanting leviSf new spedee, p. 677. 

8. Genital process lacking; second maxillae medium length 9. 

8. Genital process present; second maxillae short, often lacking 11. 

9. Trunk as wide as, or wider than, long; second maxillae partly or wholly sepa- 

rated angtUata (Kr0yer), 1863, p. 668. 

9. Trunk distinctly longer than wide; second maxillae completely fused for their 
entire length 10. 

10. Trunk eUipeoidal, twice as long as wide, and evenly rounded; bulla a large flat- 
tened disk with stellate perforations sUUata (Er0yor), 1838, p. 670. 

10. Trunk ellipsoidal, twice as long as wide, and evenly rounded; buUa minute 
and spherical pinguis, new species, p. 678. 

10. Trunk pear-shaped, three times as long as wide; second maxillae covered with 
scales squamigera, new species, p. 679. 
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11. Cephalothorax thick and stout; trunk nearly as wide as, or wider than, long. 12. 

11. Cephalothorax slender and linear; trunk considerably longer than wide 13. 

12. Genital process of extraordinary size, fully as large as one of the egg strings. 

qyadrata (Bassett-Smith), 1896. 
12. Genital piocess one-quarter the lengtli of the trunk; second maxillae completdy 
fused; egg strings one-third longer than the trunk. 

unciruUa (MQller), 1776, p. 680. 
12. Genital process a mere ridge, scarcely projecting; second maxillae completely 

fused; egg strings shorter than the trunk recta, new species, p. 684. 

12. Genital process one-eighth the length of the trunk; second maxillae sepazate, 
the base of each surrounded by a large wing alata Brian, 1906. 

12. Genital process one-eighth the length of the trunk; second maxillae entirely 

fused, without wings; head pointed forward, parallel with trunk axis. 

brevicollU (M. Edwards), 1840. 

13. Trunk ellipsoidal, smoothly rounded posteriorly; bulla an elongate club; egg 

strings narrow and tapered posteriorly pagelH (Ki^yer), 1863. 

13. Trunk ellipsoidal, flattened, with a fleur-de-lis on the ventral postmor maigin; 

egg strings narrow and cylindrical irina, new species, p. 685. 

13. Trunk ovoid, narrowed anteriorly, truncated posteriorly; egg strings thidc 

ellipsoids derUicis (Kr0yer), 1863. 

13. Trunk ellipsoidal, smoothly rounded posteriorly; bulla a sphere; Qgg string 

long cylinders dubia (T. and A. Scott), 1913. 

CLAVBLLA PBRFIDA, new ipedas. 
Plate 45, figs. 140 to 143. 

Host and record of specimens, — An adult female with egg strings, 
and one attached male, and a yoimg female with four attached males 
were obtained from the gills of an Alaskan pollack, Theragra ehdl' 
cogramma, September 27, 1906, from a depth of 62 fathoms in the 
northwest Pacific. The adult specimen is made the type of the spe- 
cies and numbered 43505, U.S.N.M. The younger female, with the 
attached males, is numbered 43589, U.S.N.M. 

Specific characters of female. — Cephalothorax much swollen and 
inflated, longer than the trunk and tapering gradually from the base 
to the tip, bent back dorsally against the trunk; head not ^nlai^ged, 
narrowed anteriorly; no dorsal carapace; base of neck with one or 
two constrictions, as though s^mented; trunk much wider than 
long, convex ventrally, concave dorsally; genital process relatively 
large and prominent, on a level with the Ventral surface; egg strings 
half as long again as the trunk, tapering slightly posteriorly; eggs 
arranged in 12 to 14 longitudinal rows, about 25 eggs in each row. 

First antennae indistinctly three-jointed, wholly inside the second 
pair, tipped with a tuft of small setae; second antennae uniramose, 
the terminal joints bent across the frontal margin and almost touch- 
ing at the midline; mouth tube reaching the posterior margin of 
these antennae, broad and stocky; first maxillae tripartite, with a 
small and poorly developed palp; second maxillae entirely lacking, 
the attachment buUa being fastened to the surface of the trunk at 
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the base of the neck; opposite this bulla are the maxillary glands in 
the form of a club-shaped projection on either side, pointing diago- 
nally outward and ventrally;- maxillipeds with a triangular basal 
joint and a long and stout terminal claw, bent abruptly near the 
tip and armed there on the inner maigin with an accessory spine. 

Color (preserved material), a imiform yellowish-white. 

Cephalothorax, 2.75 mm. long, 1 mm. wide. Trunk, 1.75 nun. 
long, including the genital process, 2.1 mm. wide. Egg strings, 3 
mm. long. 

Specific characters of male. — General body form, egg-shaped, quite 
pointed at the smaller end and evenly rounded at the larger end; 
first antennae two- jointed, well supplied with setae; second anteimae 
indistinctly three- jointed, with two short setae at the tip; these 
antennae reach about to the center of the mouth tube, which is broad 
at the base, proportionally long, and inclined at an angle of 45° 
with the body axis; first maxillae bipartite at the tip, with a third 
ramus on the inner maigin; second maxillae and maxillipeds of the 
usual pattern. Just behind the second maxillae a drop of the cement 
substance, which forms the covering of the spermatophores, has 
exuded from the genital orifice and hardened in the preservative. 

Color (preserved material), a imiform yellowish-white. 

Total length, including the mouth tube, 0.57 nmi. Width, 0.33 nun. 

(perfdvs, deceitful, alluding to the apparent segmentation at the 
base of the neck, the external maxillary glands, and the apparent 
genital process on the male.) 

Remarks. — The first two of the peculiarities just mentioned will 
serve to distinguish this species from all others of the genus, and 
as the Alaska fish become better known this parasite is likely to be 
found more abimdantly. 

CLAVBLLA INVBRSA WUfOO. 

CUnMa invena Wn«ON, 1913, p. 231, pi. 50. 

Host and record of specimens. — Six females with egg strings were 
obtained from the gills of the red-mouthed grunt, Baihystoma rinuUor 
July 18, 1910, at Montego Bay, Jamaica. The type-specimen was 
numbered 43513, U.S.N.M., while the paratypes were numbered 
42291, U.S.N.M. A single adult female was taketi by Dr. Edwin 
linton from the gills of a croaker, Micropodon undulaiuSy at Beau- 
fort, N. C, August 20, 1902. It is numbered 39610, U.S.N.M. 

Remarks. — ^The host of this species is abimdant along the Atlantic 
coast of the Southern States, particularly the Carolinas, where it is 
one of the common food fishes. Probably, therefore, an examina- 
tion of these fishes in the markets or elsewhere would reveal a greater 
number of the parasites. The species may be recognized by the 
genital process, and by the distinctly tmdersized appearance of the 

34843"— Proc.N.M.vol.47— 14 43 
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body and egg strings when compared Meith the second maxillae and 
cephalothorax. 

CLAVBLLA TXJBim>A, new i 



Plate 45, figs. 144 to 147; plate 46, fig. 148. 

Host and record of specimens. — Asmgle female Meithout egg strings, 
but Meith two attached males, was obtamed from the gills of the tom- 
cod, Microgadus tomcod at Harpswell, on the Maine coast, July 17, 
1903. It of course becomes the type of the new species, and is num- 
bered 39592, U.S.N.M. 

• Specific characters of female. — Cephalothorax swollen, slightly flat- 
tened dorso-ventrally, and flexed back against the dorsal surface 
of the trunk so tightly that it makes a groove along the median line 
of the latter. On either side of this groove the body rises into a 
ridge, which apparently increases the depth of the groove; head 
considerably swoUen, and covered with a distinct dorsal carapace; 
trunk flattened dorso-ventrally, oblong, with rotmded comers; 
ventral surface flat, with a well-defined central ridge of longitudinal 
muscles; dorsal surface with the two lateral ridges and the central 
groove as just stated; genital process relatively large, club-shaped, 
and attached on a level with the ventral surface. First antennae 
indistinctly three-jointed, the basal joint considerably swollen and 
attached a long distance inside of the second antennae and close to 
the mouth tube. Second antennae uniramose, the basal joints much 
enlai^ed and stiffened with a chitin framework, the terminal joints 
tiimed inward at right angles across the frontal margin and almost 
touching at the midline. Mouth tube short, narrow at the base and 
tip, and swollen through the center; first maxillae tripartite at the 
tip, the outer ramus very rudimentary; palp also small and armed 
with a single seta. Second maxillae practically wanting, only form- 
ing a bowl-shaped depression in the base of the neck; bulla of medixun 
size, and spherical, fastened to the bottom of the bowl by a short 
pedicel; maxiUipeds small, with a swoUen basal joint and a slender 
terminal claw, bent sharply close to the tip, and armed there on the 
inner margin with an accessory spine. 

Cephalothorax, 3 mm. long, 0.5 wide. Trunk, 2.5 mm. long, 
1.25 mm. wide. Genital process, 0.6 mm. long. 

Specific characters of (he wiafe.— Body somewhat egg-shaped, but 
considerably straightened along the ventral margin; mouth tube at 
the small end and projecting downward and forward at an angle of 
45^ with the body axis; the two pairs of antennae removed a long 
distance from the anterior margin and close together; first pair three- 
jointed, the third joint very narrow and more like a swollen seta; 
second pair with a short basal joint and one-jointed rami, the exopod 
slightly longer than the endopod and both armed with minute spiaes; 
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mouth tube more than tMeice as long as the second antennae and 
very broad at the base; first maxillae bipartite and slender^ Meithout 
a palp; second maxillae much longer than the maxillipeds and rather 
slender, armed with fleshy blnnt processes rather than with claws; 
maxillipeds with a swollen basal joint and a small and curved terminal 
claw, whose tip fits into a pocket on the basal joint. 

Color (preserved material), a uniform grayish-yellow. 

Total length/ 0.39 mm. Greatest width, 0.30 mm. 

(jtumidus, swollen, applying to the head and genital process of 
the female and the maxillipeds of the male.) 

Remarks. — ^This species is rare, for out of an examination of more 
than 100 fiah the type-specimen was the only one obtained. 

It may be distinguished by its general swollen appearance, by the 
reentrant frontal margin of the head, and by the large genital process. 

CLAVBLLA CAN AUCULATA. new tpedet. 
Plate 46, figs. 149 to 151. 

Host a/nd record of specimens. — ^A single female with ^g strings 
and an attached male was obtained from the pectoral fin of the Cali- 
fornia tomcod, Microgadus proximus, at Yakutsk Bay, Alaska. 

It becomes the type of the new species, and has received the num- 
ber 39601, U.S.N.M. 

Specific cJumicters offemcle. — Cephalothorax slender, cylindrical, 
considerably longer than the trunk, and turned back against the 
dorsal surface of the latter; head and adjacent portion of the neck 
enlarged and squarely truncated anteriorly; no dorsal carapace; 
trunk elongate-ovate, somewhat flattened dorso-ventrally with a 
deep groove on the dorsal surface into which the cephalothorax fits, 
and a groove near the posterior end on either side, out of the bottom 
of which the oviduct opens; genital process of medium size, and 
inclined outward and backward; egg strings about the same length 
as the trunk and tapered posteriorly; eggs arranged in 8 longitudinal 
rows, about 20 ^gs in a row. 

Second antennae uniramose, the terminal joints turned down across 
the frontal margin and meeting at the midline; second maxiUae in 
line with the cephalothorax, about one-quarter the length of the 
latter, fused into a common cylinder for their entire length and some- 
what enlarged at the tip; bulla spherical and almost sessile; maxilli- 
peds placed far forward and covering the mouth tube, first antennae 
and first maxillae, basal joint stout, terminal claw slender, with an 
accessory claw on the inner margin near the tip. 

Cephalothorax 3 mm. long, 0.45 mm. wide. Trunk 2.5 mm. long, 
1.5 mm. wide, 1 mm. thick. Egg strings 2.55 mm. long, 0.625 mm. 
wide. 
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Spedjic characters of male. — ^Body egg-«haped, quite pointed 
anteriorly, no dorsal carapace; first antennae with a rudimentary 
endopod and indistinctly jointed; endopod of second antennae abo 
rudimentary, exopod ending in two setae; mouth tube pointing 
forward in line with the body ajds and about twice the length of 
the first antennae; first maxillae bipartite at the tip and without a 
palp; second maidllae long and narrow, contrasting strongly with 
the short and stocky maxillipeds. 

Color (preserved material), yellowish-white. 

Total length, 0.45 mm. . Greatest width, 0.30 mm. 

{canaliculatus, grooved, alluding to the large groove down the 
center of the back, into which the cephalothorax fits.) 

Remarlcs. — The first antennae are partially, and the first maxillae 
are entirely, hidden by the maxillipeds in the female, and it was 
not considered advisable to mutilate the type-specimen for the sake 
of getting at the first maxillae. The species is sufficiently distin- 
guished by the deep dorsal groove and the wide and inclined genital 
process of the female. 



CL4VBLLA PARVA 

ClaveOa parva Wilson, 1912, p. 95, pi. 8, figs. 66 to 72. 

Host and record of specimens. — ^Ten females with egg strings were 
obtained from the soft dorsal fin of the brown rockfish, Sebastodes 
auricvlatus, at Nanaimo, British Colmnbia. Six of the spedmens 
were selected as types of the species and niunbered 39525, U.S.N.M. 

RemarJcs. — ^This species may be distinguished by its minute size, 
and by the form of the first maxillae, which are bipartite at the tip, 
each ramus ending in two setae, with a fifth seta on the outer margin; 
palp short and ending in two setae. 

CLAVBLLA HTSOUTA, IMW tpedet. 
Plate46, figs. 152 and 153. 

Host and record of spedm^ens. — ^Two females with egg strings were 
obtaiQed from the pectoral fin of Leptoblennius serpentinus, the 
snake blenny, at Woods Hole, Massachusetts, dredged from a depth 
of 41 fathoms. The largest female is made the species type and is 
numbered 39607, U.S.N.M. 

Specific characters of female. — Cephalothorax in line with the sec- 
ond maxillae, slender, cylindrical, slightly swollen at the base and 
smooth; head not enlarged, squarely truncated anteriorly, and with- 
out a dorsal carapace; trunk ellipsoidal, one-third shorter than the 
cephalothorax, with a row of shallow transverse wrinkles along either 
side of the midline on the ventral surface; genital process partially 
separated inside the skin but not showing externally; egg strings 
ellipsoidal, a little shorter than the trunk; e^s laige, arranged in 
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8 longitudinal rows, about 10 or 12 eggs in a row. First antennae 
slend^, indistinctly three-jointed, much swollen at the base, narrow 
at the tip, with but one or two setae; second antennae uniramose, 
with a slender, conical terminal joints and a stout basal portion, 
reinforced with chitin ribs; mouth tube broad, but not projecting 
beyond the first maxillae; the latter bipartite at the tip, with a minute 
palp, bearing a single seta; second maxillae short, stout, and thor- 
ou^ily fused for their entire length; buUa minute and spherical; 
maxillipeds with a long and fairly stout basal joint and a slender 
terminal claw, without spines or accessory daws; these maxillae are 
removed behind the mouth tube so that they do not overlap the other 
mouth parts. 

Color (preserved material), dark cinnamon brown; egg strings red. 
Total length, excluding ^g strings, 4.5 mm. Length of cephalo- 
thcH*ax and second maxillae, 3 mm. Width, 0.5 mm. Tnmk, 
2.1 mm. long, 0.9 mm. wide. E^ strings, 1.6 mm. long; 0.5 mm. 
wide. 

dnsolita, unusual, -alluding to the absorption of the genital process 
into the trunk.) 

MaU. — ^Unknown. 

Remarks. — The host of this parasite is very rare as far south as 
Cape Cod, which would accoimt for the Umited number of specimens 
and the fact that it has never been discovered before. 

CIAVBLLA LEVIS, IMW ipedat. 
Plate 47, figs. 154 and 155. 

Host and record of specimens. — ^Two females without egg strings 
were obtained from the pectoral fins of a ''rare Brotulid" by the 
steamer Blake of the United States Coast Smvey. The better of 
the two is made the species type with the number 43553, U.S.N.M. 
"Hie other becomes a paratype, with the number originally given 
it, 6086, U.S.N.M. 

Specific characters cf female. — Cephalothorax slender and cylindri- 
cal, a little longer than the trunk; head not enlarged, pointed ante- 
riorly, without a dorsal carapace; second maxillae in line with the 
cephalothorax and about half as long; trunk egg-shaped, about twice 
as long as wide and perfectly smooth, without ridges or processes of 
any kind. First antennae with the basal joint strongly swoDen, the 
two terminal joints cylindrical, bent at an angle with the basal joint 
and tipped with two spines; second antennae uniramose, the joints 
diminishing rapidly in size from the base toward the tip. These 
antennae are not bent across the frontal margin as is usual, but are 
turned ventrally, the last joint bent inward and tipped with a tuft of 
setae. Mouth tube broadly conical, projecting a little beyond the 
anterior margin; first maxillae bipartite, with a small palp armed 
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with a single seta; second maxillae fused entirely, but with the fine 
of demarcation plainly visible; bulla relatively large and shaped like 
a wine glass; maxillipeds with a triangular basal joint and a slender 
curved terminal claw, with an accessory claw on its inner margin near 
the center. 

Color (preserved material), a rich reddish-brown. 

Cephalothorax, 3.5 mm. long, 0.5 mm. wide. Trunk, 3 mm. long, 
1.35 mm. wide. Second maxillae, 1.25 nmi. long. 

(Jevis, smooth, alluding particularly to the absence of all ridges 
and processes at the posterior end of the trunk.) 

MdU. — ^Unknown. 

Remarks. — ^The Brotulid hosts are not obtained often enough to teU 
how common these parasites may be on them. The species may be 
recognized by the smoothness of the posterior end of the trunk and 
by the peculiar form of the first and second antennae. The direction 
of the latter appendages ventrally instead of across the anterior margin 
is peculiar and is readily seen in a ventral view of the head. 

CLAVBLLA PINOUIS, new ipedM. 
Plate 47, figs. 156 to 161. 

Host and record of apedmena, — Fifteen females with egg strings and 
two males were obtained from the pectoral fins of ^'Lycodes brunneus" 
off the coast of New Jersey in the deep Atlantic. One female has 
been selected as the type of the new species and numbered 43594, 
U.S.N.M. The other specimens become paratypes and are numbered 
8352, U.S.N.M. A second lot was obtained from the pectoral fins 
of ''Lycodes, brown sp.," taken in the deep Atlantic close to the 
previous lot. There are three females, one very young and only 1.5 
mm. in length; they are numbered 8351, U.S.N.M. 

A third lot, containing ten females, was obtained from the pectoral 
fins of Lycodeafrigidus, caught in the deep water off the coast of Nova 
Scotia. They are numbered 39606, U.S.N.M. 

A fourth lot of two females was obtained from the same host oS 
Nantucket Island and are numbered 43587, U.S.N.M. 

A single female was obtained from the pectoral fin of a species of 
Macrurus in the deep water south of Buzzards Bay, Rhode Island. 
It is numbered 6074, U.S.N.M. 

Specific characters of female. — Cephalothorax slender, cylindrical, 
and slightly longer than the trunk; head not enlarged nor differ- 
entiated from the neck; no dorsal carapace; trunk elliptical in out- 
line, flattened dorso-ventrally, much longer than wide, without a 
genital process; external oviduct openings with deep grooves on both 
the doraal and ventral surfaces; egg strings cylindrical, about the 
same length as the trunk; ^gs small, in 8 or 10 longitudinal rows, 
about 25 or 30 in a row. 
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First antennae short and very indistinctly jointed; second antennae 
uniramose, turned down across the frontal margin^ with the tips 
meeting at the midline; mouth tube wide and with its tip overlapping 
the second antennae; first maxillae long and slender^ tripartite, the 
outer ramus much shorter than the others; palp short and armed with 
a single seta; second maxillae short and completely fused, tapering 
rapidly toward the tip; bulla smaU and spherical; maxillipeds with a 
long basal joint and a slender terminal claw, curved at the tip and 
carrying an accessory claw on its inner margin. 

CJolor (preserved material); a deep brownish-yellow, eggs orange. 

Cephalothorax, 4 mm. long, 0.6 mm. wide. Trunk, 3.6 nmi. long, 
1.5 mm. wide, 1 mm. thick. Egg strij^, 3.6 mm. long, 0.62 nmi. 
thick. 

Specific characters of nude. — ^Body egg-shaped, widest posteriorly; 
mouth tube long and pointed forward in line with the body axis; 
first antennae removed some distance from the dorsal margin and 
apparently only two-jointed; second antennae with one-jointed 
rami, both of which are armed with short processes rather than with 
spines; first maxillae long and slender and bipartite, without a palp; 
second maxillae and maxillipeds of the usual form. 

Color (preserved material), a grayish-yellow. 

Total ler^th, 0.4 nmi. Greatest width, 0.26 mm. 

(pinguis, smooth, sleek.) 

Young female. — Cephalothorax folded back against the dorsal sur- 
face of the trunk and one-third longer than the latter; head con- 
siderably enlarged through the bases of the maxillipeds; second max- 
illae in line with the cephalothorax and one-third the length of the 
latter, from which they are separated by a well-defined groove; bulla 
spherical, on a long pedicel; trunk cylindrical, the same diameter 
throughout, and perfectly smooth, without grooves or processes. 

BemarJcs. — This species s^ems fairly common on the deep water 
forms of Lycodes. It may be distinguished by the long and narrow 
trunk, the absence of a genital process, and the deep grooves at the 
bases of the egg strings. 

CLAVBLLA SQUAMIOBRA. new spectoi. 
Plate 48, figs. 162 to 166. 

Host and record of specimens. — An adult female without egg strings 
was obtained from the tail fin of Antimora viola, August 6, 1884^ in 
the deep water of the Atlantic opposite Atlantic City, New Jersey. 

The cephalothorax of a second specimen was also obtained, but 
the trunk in some way was destroyed. The perfect specimen is 
made the species type and is numbered 39602, U.S.N.M. 
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Specific chamcters of the female. — Cephalothorax longer than the 
trunk and very slender; head not enlarged but tapered strongly 
anteriorly; no dorsal carapace; trunk pear-shaped, somewhat flat- 
tened dorso-yentrally; narrowed into a short neck anteriorly where it 
joins the cephalothorax, and vdth two posterior knobs, one at the 
mouth of each oviduct; no genital process. 

First antennae pointing ventraJIy and apparently two-jointed, 
the terminal joint very small and tipped with three setae; second 
antennae uniramosc; three-jointed, die two terminal joints turned 
down across the frontal margin and tapered to a point. The ante- 
rior margin of the head is so narrow and these antennae are so long 
that they overlap considerably at the midline. Mouth tube a 
broad cone, so short that it reaches only halfway to the second 
antennae; first maxillae bipartite at the tip, with a rudimentary 
palp, tipped vdth a single seta; second maxillae fused for their 
entire length, but with the line of demarcation plainly viable. 
Each maxilla is considerably swollen and bears at the tip and on the 
sides chitin scales, which point backward, away from the tip, and 
overlap one another like shingles. Bulla small, dark-colored, and 
club-shaped; maxiUipeds with a narrow and elongate basal joint 
and a medium terminal claw, reenforced vdth an accessory spine on 
the inner margin near the center. 

Cephalothorax, 6 mm. long, 0.4 mm. vdde. Trunk, 4.66 mm. 
long, 2 mm. vdde, 1 mm. thick. 

(sg^uamigera, squama, a scale, and gero, to bear, alluding to the 
remarkable scales on the second maxillae.) 

Remarks. — This species can be recognized at once by the scales 
on the second maxillae, since nothing like them has been reported 
from any other species. They seem to increase both in size and in 
number vdth the age of the parasite. They bear some resemblance 
to the anchoring apparatus foimd on the heads of some of the Ler- 
naeidae. But in the present instance they do not even touch the 
skin of the host, to say nothing of being buried in its flesh, since 
there is a normally functioning bulla at the tips of these maxillae. 
Their use is decidedly problematical. 

CLAVBLLA UlfCINATA (MttUer). 

Plate 27, fig. M; plate 48, figs. 167 to 173; plate 49, figs. 174 to 176. 

Lemaea uncinata Mt^BR, 1776, p. 38, pi. 33, fig. 2. 

Schutwrus undnatus Oxen, 1815, p. 183. 

ClaveUa uncinata Oxen, 1815, p. 358. 

Lemaeomyzon uncinata Blainyillb, 1822, p. 438. 

Clavella uncinata Cuvieb (Oken), 1830, p. 258. 

Ancorella uncinata Nordmann, 1832, p. 102. 

Anchorella uncinata Kr0ybr, 1837, p. 193, pi. 3, fig. 8, a to/. 
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Host and record of specimens. — The following list gives the hosts, 
localities, specimens, and numbers of the lai^e collectioir of this 
species in the National Museum: 



OitNo. 


lUlCB. 


Females. 


Host 


Locality. 


(1427) 




15 
10 

25 

20 
30 
25 
15 

4 

8 
10 

8 
10 

2 

25 


Cnd'sflTiff... 


Woods Hole, Massachusetts. 


{ 


1 




Q^>.»ni<i 


Woods Holej Massachosettsi 


{ 




a 


Woods Hole! Massachusetts. 


{ 




a 


Commander Islands. 


, 




c< 






Cc 


Sta. 2518. Steamer ^AttfroM. 
Georges Banks. 
Marthas VlneTard; 


fiU8 




c< 


7900 


30 


G 


7991 


c< .... 


79B8 




a 


HarpsweU, Maine. 
Harpswell, Mfthie. 
Harpswell, Maine. 


7904 




a 


7995 




C( 


7996 




c< .. . 


HarpsweUj Maine. 
Casoo Bay, Maine. 


7907 




a 


7908 


a 


ComwallJ fendand. 
Con T^eoge. Mata>e. 


8847 




c< 


19893 




a 


Woods Hole, Massachusetts. 


20008 




Ci 




89608 




c< 


Woods Hole) Massachusetts. 


89S09 




a ut 


ChignDc Bay. Alaska. 
Casoo Bav, Maine. 


80672 




p< 


80684 




p< 


Casoo Bay', Maine. 


89686 




P( irium 


Gloucester', Massachusetts. 


80890 




N< ....:.........:::: 


No locality. 


89603 




Cc 


Woods Hole, Massachusetts. 






R 


Harpswell. Maine. 

Woods Hole, Massachusetts. 


89600 




c< 


89006 




a 


Brunswick, ^aine. 


80000 




a 


Harp6well,'Maine. 
Btnuner ^Aofroet. 


80623 




Cc ...::..:::.....:.;:. 


42805 




Cc 


Casco Bay, Maine. 

Nolocall^. 

WoodsHoie. Massachusetts. 


42880 




N( 


42884 


2 


Cc 


48S16 


Ot IM 


Atka, Alaska. 
Casoo Bay, Maine. 


43516 


5 


Cc 











Lot No. 7990 was remarkable for the fact that nearly every female 
had at least one attached male and a few had as many as three or 
four, usually fastened to the sexual process, sometimes to the neck, 
and in one instance to the egg string. The specimens in the two lots 
from the Pacific cod are similar in all respects to those from the 
Atlantic, but average larger in size. 

Specific characters of female. — Cephalothorax cylindrical, the same 
diameter throughout, and a little longer than tixe trunk; head not 
enlarged nor narrowed, but squarely truncated anteriorly; no dorsal 
carapace; cephalothorax in line with the second maxillae and both 
attached to the extreme anterior end of the trunk; the latter more 
or less quadrilateral, vdth rounded comers, flattened dorso-ventrally 
and somewhat reentrant at the center posteriorly; genital process on 
a level with the ventral surface and minute; egg strings cylindrical 
slightly tapering posteriorly, and varying from one to two and a half 
times the length of the trunk; eggs arranged in 10 or 12 longitudinal 
rows, from 15 to 35 in a row. 

First antennae indistinctly three-jointed, tipped with two short 
setae, and close to the base of the mouth tube; second antennae uni- 
ramose, the basal joints lying along the sides of the head and sup- 
ported by strong chitin ribs, the terminal joints bent squarely across 
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the frontal margin, their tips just touching on the nddline, their pos- 
terior margins in contact with the anterior ends of the maxillipeds. 
These terminal joints are also strengthened by stout chitin ribs, and 
their bluntly rounded tips are roughened by short spines. Mouth 
tube very short and narrow, actually withdrawn behind the ends of 
the maxUlipeds; mandibles with a slender neck, a widened blade, and 
five or six large, sharply pointed and curved teeth; first maxillae 
short and slender, bipartite, the palp extremely rudimentary. 

Second maxillae short, thoroughly fused, and furnished with a 
medium-sized spherical bulla; maxillipeds pushed forward until they 
completely overlap the mouth tube, first antennae and maxillae. 
They are rather small with a stout basal joint and a slender, curved 
terminal claw, which is twisted so that it shuts down on the dorsal 
surface of the basal joint, and is wholly invisible in ventral view. 

Color, a uniform orange yellow, lighter in living specimens, mudi 
deepened and darkened on preservation in alcohol, especially the 
chitin framework of the second antennae. 

Specific cTiaracters of male. — (Jeneral body form ovoid, the head at 
the pointed end; cephalothorax folded ventrally against the trunk 
and ihe two indistinguishably fused, with no recognition of parte, 
no segmentation, no anal laminae, and no dorsal carapace. 

First antennae two-jointed and tipped vdth two minute setae; 
second antennae with a long, three-jointed exopod, tipped witb. two 
or three short setae, and a rudimentary endopod, unarmed; mouth 
tube lai^e and long, conical, projecting its entire length in front of 
tJie thorax; mandibles similar to those of the female; first maxillae 
narrow and slender, bipartite, ending in two long acimiinate setae, 
the palp with a single seta; second maxillae long and narrow, pro- 
jecting some distance beyond the maxiUipeds, and armed widi a 
short and slender claw; maxillipeds with a stout, triangular basal 
joint and a short and stout claw; the surface of the basal joint on 
the inner surface is raised up in a semicircular ridge, which forms a 
sheath, into which the tip of the claw fits when it is closed; between 
the maxiUipeds on the median line is a short rounded process, similar 
to that noted by van Beneden.in the male of Brachiella, and by Kane 
in the male of Lemaeopoda. 

Color, a uniform yellowish-white. 

Total length, 0.5 mm. Greatest width, 0.32 mm. 

{uncinatay furnished with claws, alluding to the maxillipeds which 
had not been found on other Lemaeans). 

Copepodid larva, — A single finely preserved specimen was found 
among a lot of adult males and females taken from the gills of a 
flounder. General body form similar to that of Oydops; carapace a 
fusion of the first thorax segment with the head, ovate in shape, 
three-fifths of the entire length, with the anterior and posterior mar- 
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gins almost squarely truncated; posterior body made up of four seg- 
ments of the same widths but the first and third are considerably 
shorter than the second and fourth (fig. 13; p. 593). 

First antennae attached to the anterior comers of the carapace on 
the dorsal surface, three-jointed, the terminal joint as long as the 
basal ones. These antennae are turned back and approximated close 
to the sides of the carapace; the basal joint is armed with a single 
small spine, the terminal joint ends in a tuft of six spines, unequal 
in length. The second antennae project diagonaUy forward from 
beneath the base»of the first pair; ^ey are two-jointed, the terminal 
joint being a stout acuminate claw, bent into a half circle and armed 
at its base on the ventral surface vrith a short spine. The mouth 
tube is cylindrical, of the same diameter throughout, and bluntly 
rounded at the tip. The miandibles are included in the tube and reach 
to its tip; they are slender, slightly enlarged at both ends, and fur- 
nished with a dozen small saw teeth, all about the same size. 

Ixxside the base of the mandibles can be seen the tips of the new 
pair which are to appear at the next molt. 

The first maxillae are attached to the ventral surface of the head, 
outside of and close to the base of the mouth tube. Each is com- 
posed of two rami of the same length, the exopod being stout and 
conical and ending in a sin^e spine, the endopod slender and cylin- 
drical and ending in two long equal spines (fig. 14, p. 694). 

The second maxillae are two-jointed, the basal joint longer and 
stouter than the terminal joint; they end in a blunt claw which is 
bent strongly near the base. The maxillipeds are longer and more 
slender than the second maxillae, the basal joint much stouter than 
the terminal; the latter ends in a slender, aciuninate claw, only 
slightly bent, with a small spine on the ventral surface at its base. 
Both pairs of l^s are biramose, the rami one-jointed; the basal joints 
carry a long threadlike spine on the outer margin; the exopods are 
armed with two long and two short spines on the outer margin, the 
latter fringed with fine teeth, and four plumose setae at the tip; the 
endopods have a single small spine at the outer distal comer and six 
plumose setae, one of which is removed from the other five and ap- 
pears on the inner margin close to the base. 

Bemarks. — ^This is the oldest species, and therefore an appropriate 
type of the genus. Its lustory has aheady been given under the 
genus remarks (see p. 667). It is so common that it has been at least 
mentioned by almost everyone who has dealt with the parasitic 
copepods. And yet it is surprising to find that it has never been 
described in any detail, while the best figures that have been pub- 
lished are either too small to show the detail (Er0yer, 1837), are 
taken at such an angle as to give a poor idea of the real structure 
(Vogt, 1877), or are buried in a general treatise (Claus, 1861) 
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whence it is difficult to extract those that belong to any definite 
species. The same is found to be true of the male; Vogt copied 
Nordmann's and Kr0yer's figures which gave incorrect details, and in 
the enlarged figure which be himself added (1877, pi. 4, fig. 4) he 
made some serious blunders which have remained uncorrected up 
to the present time. This is the only detailed figure of the mak 
which has ever been pubUshed, and yet in it the "first antenna" 
has no real existence; the '^second antenna'' is really the first one, 
and the ''palp" is the second antenna, while he failed to see the first 
maxillae at alL He did see them in his figure of the mouth parts of 
the female (fig. 7), but he called them ttiere the ''palp/' which would 
make them correspond in his judgment vdth the second antennae of 
the male. 

CLAVXLLA RBCTA, new ^padM. 

Plate 50, figs. 183 and 184. 

• 

Host and record of specimens. — Seven females with egg strings 
were obtained from the dorsal and caudal fins of Sebastodes melanopSj 
locally known as ''black bass/' at Sitka, Alaska, July 28, 1903. 

The largest and best preserved specimen has been selected as the 
type of the species and has received the number 43519, U.Si^.M. 
The others become paratypes, with the number 38593, U.S.N.M. 

Specific characters of female. — Cephalothorax thick, cylindrical, 
somewhat longer than the trunk; head not enlai^ed, nor covered 
with a dorsal carapace, but pointed anteriorly; trunk subquadri- 
lateral in outline, with rounded comers and convex dorsal and 
ventral surfaces; genital process a ridge or lump not projecting 
much, bordered by a similar ridge on eittier side, the two side ones 
meeting at a point in front of (ventral to) the median one; egg 
strings elUpsoidal, about the length of the trunk; eggs arranged in 
10 or 12 longitudinal rows, about 15 eggs in each row. 

First antennae indistinctly three-jointed and sparsely armed with 
setae; second antennae uniramose and straight, not bent across the 
frontal margin. The antennae themselves taper strongly toward the 
tip and the lateral margins of ttie head approach each other ante- 
riorly, so that the ends of these antennae almost meet on the midUne, 
but there is no bend in them. 

First maxillae bipartite, with a simple palp armed vdth a sin^ 
seta; second maxillae very short, entirely fused, but with the line ot 
demarcation clearly indicated; they are not in line with the oephalr 
othorax but are parallel with the trunk axis; bulla minute, spherical, 
dark-colored; maxillipeds with a rather long basal joint and a slender 
terminal daw, which is reinforced by an accessory claw on its inner 
margin near the tip. These maxiUipeds are relatively small and an 
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pressed closely to the ventral surface of the head, so that it is difficult 
to distinguish them, even in a side view. 

Male. — ^Unknown. 

Color (preserved material), a uniform grayish-yellow. Cephalo- 
thorax^ 3 mm. long, 0.5 mm. wide. Trunk, 2.25 mm. long, 2 mm. 
wide. Egg strings, 2 mm. long, 0.90 nmi. wide. 

{rectus, straight, alluding to the second antennae.) 

Remarks. — ^The pointed head, the straight second antennae, and 
the tiny maxillipeds serve to distinguish this species from those pre- 
viously described. It adds one more to those obtained on fish from 
tlie Pacific coast. 

CLAVXLLA IRUTA, nf 



Plate 49, figs. 177 to 181. 

Host and record of specimens. — ^Two adult females with egg strings 
and an attached male were taken from the gill cavity of the Pacific 
cod, Gadus macrocepJiaius, at Chignik Bay, Alaska, August 7, 1903, 
by Dr. Harold Heath. The more perfect one is made the type of 
the species and is numbered 43568, U.S.N.M. The other female 
becomes a paratype and is numbered 39570, U.S.N.M. 

Specific characters of female. — Cephalothorax slender and cylin- 
.drical, the same diameter throughout and longer than the trunk; no 
dorsal carapace; trunk oblong, flattened dorso-ventrally, with 
roimded comers; genital process on a level with the ventral surface, 
ellipsoidal, flanked on either side at its base with a curved process, 
the three together forming a conventional fleur-de-lis; egg strings 
^^lindrical, tapering posteriorly, the same length as the trunk; eggs 
in 6 longitudinal rows, about 40 in a row. 

first antennae indistinctly three-jointed, thick at the base and 
tapering, with three short terminal setae; second antennae uniramose, 
with a long and stout basal joint and a short terminal joint bent 
across the anterior margin, but not at a right angle. 

The tips of these antennae do not quite meet on the midline and 
are roughened with minute spines. Mouth tube relatively much 
larger than in uncinata, and projecting beyond the second antennae; 
first maxillae bipartite, with a small palp bearing a single seta. 
Second maxillae not in line wiih the cephalothorax but parallel with 
the axis of the trunk, short, tapering, completely fused, but with the 
line of demarcation plainly visible; bulla small, clubnshaped. Max- 
ilUpeds with a moderately swollen basal joint and a slender, curved 
terminal claw, carrying an accessory claw on its inner mai^in near 
the tip. These maxillipeds are close to the mouth tube as in un^ 
dnaia, but they do not cover the mouth parts quite so completely. 

Color (preserved material), a uniform yellowish-white. 
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CephalothoraX; 7 mm. long, 0.86 mm. vdde. Trunk, 6.40 mm. 
long, 3 mm. wide, 2 mm. thick. Second maxillae, 1.6 nmi. long. 
Egg strings, 8 mm. long. 

Specific characters of mdU. — ^Body eggnshaped, more pointed 
anteriorly than that of uncinata and not as evenlj romided poste- 
riorly, with the result that the thickest part of the egg comes, not 
through the bases of the second maxillae as in uncinata, but a con- 
siderable distance behind them; no dorsal carapace; mouth tube 
almost in line with the trunk axis and projecting its entire length in 
front of the anterior margin. First antennae three-jointed, with 
two terminal setae; second antennae vdth a long basal joint, a short 
exopod indistinctly jointed and tipped with two tiny spines, and a 
rudimentary endopod; first maxillae slender, bipartite, with a small 
palp carrying a single seta; second maxillae long and slender, with 
a small but powerful terminal claw; maxillipeds vdth a stout basal 
joint and a slender terminal claw, both appendages relatively smaller 
than in uncinata. 

Color (preserved material), a dark yellowish-white. 

(irinvs, belonging to an iris flower, alluding to the fleur-de-lis 
pattern at the posterior end of the trunk.) 

BemarJcs. — ^This species is quite different from uncinata, and may 
be recognized by its large size, by the fleiu^-de-Ks pattern at the 
posterior end of the trunk and by the shape of the maxillipeds. It 
is evidently not a very common species. 

CLAVELLOPSIS, new genus. 

Generic characters of female, — General body form short, thick, and 
squat; cephalothorax distinctly separated from the rest of the body 
but much shorter and thicker than in OlaveOa; trunk inflated, often 
wider than long; genital process present and sometimes posterior 
processes, but no abdomen or anal laminae. 

First antennae four-jointed, situated as in ClaveHa; second anten- 
nae biramose, the endopo^ (dorsal) one-jointed, the exopod (ventral) 
distinctly two-jointed and often tipped with a spine or olfactory 
cylinder; ^t maxillae bipartite, the palp usually with two setae; 
second maxillae with broad and winglike folds of skin at the base of 
the pedicel of the bulla; maxilUpeds stout, the terminal claw usually 
reinforced by an accessory claw. 

Generic chamcters of male. — Cephalothorax and trunk at right 
angles, the latter a semiellipsoid, strongly arched dorsally and 
flattened ventrally, with no distinction of parts and no dorsal cara- 
pace. First antennae three-jointed; second antennae biramose, each 
ramus unsegmented; mouth tube extending ventrally at right angles 
to the long diameter of the elUpse; first maxillae tripartite, without 
a palp; maxillipeds at about the center of the ventral surface; second 
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maxillae posterior to them and pointing somewhat backward; no 
anal laminae. 

Type. — ClaveUojms (AnchoreUa) Idciniata (Kr0yer). 
(ClaveUopHs, Clavella and 8^^f, appearance^ liketiess.) 
Remarks. — The species which go to make up this new genus have 
heretofore been referred to the genus ClaveUa. But although their 
outward appearance is like that of ClaveUa there are certain detaik 
of structure which do not allow them to be included in that genus. 
The chief points of distinction are to be found in the four-jointed 
first antennae, the biramose second antennae, and the reinforced 
second maxillae of the female and in the general form of the male, 
together with the structure of the two pairs of antennae and the 
first maxillae. 

TABLE OF 8PBCIE8. 

1. Cephalothorax distinctly longer than the trunk 2. 

1. Cephalothorax the same length ae, or shorter than, the trunk 4. 

2. Six posterior processes present; second maxillae entirely lacking, bulla attached 

to the surface of the trunk; egg strings half the length of the trunk. 

laciniata (Kiytyer), 1863, p. 687. 

2. No posterior processes; second maxillae present 3. 

3. Neck and second maxillae swollen and much wrinkled; genital process minute. 

fallttx (HeUer), 1866, p. 669. 

3. Neck and second maxillae swollen but smooth ; genital process cylindrical and one- 

third the length of the trunk; egg strings short and stout sargi (Kurz), 1877. 

4. Two to six posterior processob; cephalothorax and trunk thick and swollen 5. 

4. No posterior processes; cephalothorax swollen only at the base .^ 6. 

5. Cephalothorax flexed forward; genital process minute. ro6u«ta (Wilson), 1912, p. 688. 

5 . Cephalothorax flexed backward ; genital process large . . paradoxa (van Beneden) , 1851 . 

6. Trunk spherical, flattened, nearly as wide as long; head with a dorsal carapace. 

Btrwmosa (Brian), 1906. 
6. Trunk cylindrical, flattened, six times as long as wide; no dorsal carapace. 

producUif new species, p. 688. 

CLAVSLLOPSIS LACHOATA (Ki#]rer). 

Anckordla laciniata Kr0tbr, 1863, p. 308, pi. 16, fig. 8, a and 6. 
Clavella ladniata Wn^ON, 1913, p. 259, pi. 49. 

Host and record of specimens, — ^Five females and two males were 
found attached to the skin in the roof of the mouth of the doctor fish, 
Teuthis hepa4us, at Montego Bay, Jamaica. They have received 
Cat. No. 42310, U.S.N.M. 

Renuirks. — ^The female of this species was briefly described by 
Kr0yer in 1863, and was not seen again until the summer of 1910, 
when both sexes were obtained by the present author in Jamaica, 
and were fully described and figured in tlie reference given above. 

The species was then referred to the genus ClaveUa, but further 
study compels its separation and establishment as a distinct genus. 
And since this is one of the oldest and best known species it b made 
the genus type (see pi. 27, fig. E). 
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CLAVBLLOPSIS ROBU8TA (WUson). 
Plate49, fig. 182. 
Clavella rohusta Wilson, 1912, p. 96, pi. 8, figs. 73 to 78. 

Host and record of specimens. — ^A single lot of six females with egg 
strings was taken from the gill cavity of the brown rockfish, Sebas- 
todes auricvlaius, at Nanaimo, British Columbia. The species types 
are in the collection of the National Museum and are numbered 
39331, U.S.N.M. 

RemarJcs, — This species was fully described and figured in the 
reference above given. It was then placed in the genus OUweOa, but 
according to the new standards here established it must be transferred 
to the genus CUweUopsiSj because its second antennae are biramose, 
vdth a two-jointed exopod, and there are very short posterior proc- 
esses, similar to those in 'UiciniaUi. 

There is need of the male of this species before the systematic 
position can be finally determined. 



CLAVELLOPSIS PRODUCTA. nfl 
Plate 60, figs. 185 and 186. 

Host and record of specimens. — ^Two females without egg strings 
were obtained by the Bureau of Fisheries steamer Albatross from the 
anal fin of Nematonurus goodei (Gttnther), July 21, 1884, in the deep 
Atlantic opposite Chesapeake Bay. One of these was badly injured 
when obtained; the other is made the type of the new species and is 
numbered 43524, U.S.N.M. 

Specific characters of the female. — Cephalothorax in line with the 
second maxillae, smooth, slender, and considerably shorter than the 
trunk; head not enlarged, pointed anteriorly; no dorsal carapace; 
trunk much elongated, slender, smooth, slightly enlarged at the 
posterior end and smoothly rounded without ridges or processes of 
any sort. First antennae indistinctly jointed, vdth an enlarged base; 
second antennae biramose, the exopod short, one-jointed, and 
bluntly rounded, the endopod longer, two-jointed, and tipped with a 
short conical spine; mouth-tube broadly conical, projecting in front 
of the anterior margin, but not as far as the second antennae; first 
maxillae bipartite, the palp small and armed with a single seta; 
second maxillae much swollen, transversely wrinkled, and fused 
throughout their length, but with the demarcation plainly visible; 
bidla small, black, and conical, with a broad, wing-like fold of skin 
around its base; maxillipeds with a rather stout basal joint and a 
slender claw, curved near the tip, and with a notch and tooth on its 
inner margin near the center. 

Color (preserved material), a dark cinnamon brown. 

Cephalothorax and second maxillae, 8.40 mm. long, 0.60 mm. wide. 
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Trunk, 9 mm. long,. 1.50 mm. wide near the center. 

(dongaiaf elongate in its general proportions.) 

Bemarka. — ^This species is apparently quite rare, but we must 
remember that very few of the fish which serve as its host have ever 
been examined for parasites. It can be at once distinguished from 
other species by the narrow and elongate cephalothorax and trunk. 

CLAVELLODES, new genus. 

Generic characters of female. — ^Parasites of medium size (8 mm.); 
cephalothorax distinctly separated from and much larger than the. 
trunk, and reflexed against the dorsal surface of the latter; head 
somewhat enlarged and separated from the neck by a well-defined 
groove; trunk plump, of varying length, without an abdomen, anal 
laminae or posterior processes. First antennae slender, three- 
jointed; second antennae biramose, destitute of claws; first maxillae 
tripartite, the palp with a single seta; second maxUlae so short that 
the buUa is virtually on the trunk; terminal claw of maxilUpeds rein- 
forced near the tip by an accessory claw, behind which the margin is 
toothed for a distance. 

Generic characters of male. — Of medium size (1 nmi.); body folded 
upon itself so that the anterior and posterior portions are parallel, 
while the central portion is at right angles to them, the whole com- 
pletely fused without any distinction of parts or segmentation; gen- 
eral form ellipsoidal, with the anterior margin almost squarely trun- 
cated; mouthparts and genital process crowded together along this 
margin; no anal laminae. 

First antennae indistinctly four-jointed; second antennae bira- 
mose, endopod simple, exopod two-jointed; first maxillae similar to 
those of the female; second maxillae larger and more powerful than 
the maxilUpeds, and pushed so far forward as to be even with, or in 
front of, the anterior margin of the head. 

Type. — ClaveUodes rugosa (AnchoreHa rugosa Kr0yer). 

{CtaveUodes, ClaveUa and eidoc, likeness or appearance.) 

Remarks. — ^This new genus is established to include three species 
which have hitherto been referred to ClaveUa. They differ so much, 
however, from that genus in the structure of the second antennae, 
first maxillae and maxilUpeds of the female, and in the general form 
and appendages of the male, that a new genus must be created to 
receive them. The internal structure of the male, as described and 
figured under the species rugosa (see p. 691), is pecuUarly interesting, 
not only because it shows a marked difference from ClaveUa, but also 
on account of the struQture and arrangement of the entire sexual 
apparatus. In the female of this new genus the head is widened by 
the formation of prominent lateral lobes, the second antennae are 
biramose, and the first maxiUae are tripartite. In the male the body 
34843°— Proc.N.M.vol.47— 14 44 
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is SO completely folded on itself that aU the appendages and even the 
genital process are on the anterior margin, level with the anterior 
border of the head, and they all point forward parallel with the long 
axis of the body. 

TA.BLB OF 8FBCIB8. 

1. Trunk longer than wide, smooth; cephalothoiax slender, scarcely Icmger than the 
trunk; genital process present rnacrotracheluB (Brian), 1906. 

1. Trunk wider than long, much wrinkled; cephalothorax plump, half as long again 
as the trunk; no genital process ru^«a (Krjfyer), 1837, p. 690. 

1. Trunk the same width and length, smooth; cej^ialothorax in line with the trunk 
and the same length; genital process present iniermedia (Quidor), 1906. 

CLAVSLLODBS RUOOSA (Kr#yer). 

Plate 27, fig. L; plate 51, figs. 190 to 199. 

Aruhorella rv^»a Kb0yer, 1837, p. 284, pi. 2, fig. 7 ; pi. 3, fig. 14 a to c— T. Scott, 1900, 
p. 176, pi. 8, figs. 45 to 48. 

Host and record of specimens. — Ten females with egg strings and 
four attached males were obtained from the giUs of the wolf fish, 
Anarrhichas lupus, oflf Race Point, Gloucester, July 25, 1879, in 31 
fathoms of water. They have been given Cat. No. 39616, U.S.N.M. 

Another lot consisting of 15 females was taken from the giOs 
of the same host at Casco Bay, Me., July 16, 1873, and has been 
given Cat. No. 43592, U.S.N.M. 

Specific characters of female. — Cephalothorax considerably longer 
than the trunk and bent backward against the dorsal surface of the 
latter; head distinctly separated from the neck by a well-defiined 
groove, flattened dorso-ventrally, enlarged at the sides into two 
prominent lateral lobes, which reach forward to the bases of the first 
antennae; neck stout, cylindrical, and covered with transverse 
wrinkles; trunk subquadrate, flattened a little dorso-ventrally, and 
with its entire smface thrown up into ridges and furrows; anterior 
and posterior margins reentrant; buUa in the bottom of the hollow 
at the anterior end, genital orifice in a corresponding position at the 
posterior end ; egg strings broad, nearly twice the length of the trunk, 
and tapering posteriorly; eggs arranged in 10 to 15 rows, about 20 
eggs in each row. 

First antennae three-jointed, the basal joint much wider and 
longer than the others; second antennae biramose, the endopod much 
larger than the exopod, and the two rami turned down across the 
frontal margin, with their tips just meeting at the midline; exopod 
two-jointed, endopod one-jointed, with the tip and frontal margin 
armed with short spines; mouth tube broad, strongly tapered, with 
its tip just touching the second antennae; first maxillae tripartite, 
the outer ramus much shorter and smaller than the other two; palp 
bent down across the front of the maxilla and tipped with a single 
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seta; second maxillae so reduced as to leave the bulla on the siuiace 
of the trunk; maxUlipeds with a stout basal joint, provided with 
powerful muscles and armed along its inner margin with several 
knobs and processes, irregularly arranged, and against which the 
terminal claw shuts; the latter is large and stout, with an accessory 
claw on the inner margin near the tip and behind it a row of short 
saw teeth. 

Color (preserved material), grayish-yellow, egg strings orange. 

Cephalothorax, 5 mm. long, 1.25 mm. wide. Trunk, 3.2 mm. long, 
4 mm. wide. Egg strings, 6 mm. long. 

Specific characters of male. — ^Body completely folded together and 
fused, so that all the appendages and the genital process are crowded 
along the frontal margin; general form an eUipsoid, flattened laterally 
and truncated anteriorly, with an even curvature and a smooth sur- 
face; no dorsal carapace, but a short central rostrum projecting over 
the mouth tube. 

First antennae four-jointed, the basal joint much laiger than the 
others; second antennae biramose, the exopod two-jointed and tipped 
with a tuft of short setae, the endopod smooth except for a single spine 
on the outer margin; first maxillae similar to those of the female; 
second maxillae large and stout, with a long and powerful terminal 
claw; maxiUipeds shorter but just as strong. 

The internal anatomy of this male is shown in figure 198 and may 
be described as follows: The esophagus (oe) is slender and nearly 
straight; its dorsal wall is only a single cell in thickness, while in the 
ventral waU two rows of nuclei may be seen, and there is a corre- 
sponding increase in thickness. The stomach (s) lies close to the 
dorsal surface and is abruptly and considerably enlarged at the 
anterior end. It passes insensibly into the intestine, which ciuvee 
around the posterior part of the trunk, still close to the dorsal 
surface, and ends blindly at the point e. The frontal secretory 
gland (fg) is very similar to that in AcfUheres, and fills the entire 
front of the head above the esophagus. The median center of 
the maxillipedal gland (mp) may be seen between the dorsal 
surface of the stomach and the adjacent body wall; the lateral 
centers appear in other sections. These excretory glands are much 
reduced in such dwarfed males, and although the centers are fairly 
distinct the ducts can not be discerned. There is about the same 
difference between the infra- and supra-esophageal ganglia as was 
found in AcMieres, The supra ganglion (ag) is oval in section and 
sends out a good-sized nerve to the frontal margin. Another nerve 
extends from the posterior end to the frontal gland, the anterior end 
of the stomach, and the median center of the maxillipedal gland. 
The infra ganglion (ig) is much larger and very irregular in outline, 
and suppUes the lower lip, the various mouth-parts, and the repro- 
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ductive organs. These latter consist of a pair of testes with their 
deferent ducts, a spermatophore receptacle, and the duct which leads 
from the latter to the external surface. The testes (0 are relativdy 
large and ellipsoidal in form, and instead of being located between 
the stomach and the dorsal body wall, as in Ackiheres, they are 
placed below and on either side of the stomach and intestine, neariy 
in the center of the posterior part of the body. At the posterior md 
of the testis may be seen the spermatogonia (stg) with their large, 
spheroidal nuclei; passing forward we find the primary and secondary 
spermatocytes (stc) considerably reduced in size, and finally at about 
the center of the testis, the spermatozoa (sp). These graduallj 
arrange themselves with their long diameter parallel to the axis of 
the testis. Toward the forward end where ijie testis narrows, the 
spermatozoa are bunched together and pass in this form out into the 
deferent duct. Around the anterior end of the testis and lining the 
walls of the deferent duct are large pear-shaped gland cells (gc), 
which secrete the material that forms the outer covering of the 
spermatophores. Around the anterior end of the testis these ceDs 
all have their large ends outward and their small ends inward, thus 
bringing about the necessary reduction in diameter at the opening of 
the deferent duct. Along the walls of the latter they are more irreg- 
ular in shape, and are arranged in no definite order. The deferent 
duct bends completely around as soon as it leaves the testis and 
passes back just beneath the latter to its posterior end. There it 
again turns completely around and passes forward, opening to the 
surface at the tip of the genital process just behind the second 
maxillae. In this last section, which may be called the spermatophore 
receptacle, the gland cells entirely disappear from the walls, and the 
bunched spermatozoa, already surroimded by the cement substance, 
are molded into spermatophores (jsph). 

Color (preserved material), a dirty white. 

Total length, 1.15 mm. Great&t width, 0.65 nun. 

(rugosusy rough, alluding to the body and neck of the female.) 

Remarks. — ^This species was first described by Kr0yer in 1837, and 
later by Baird (1850), van Beneden (1851), and T. Scott (1900). 

The specimen described and figured by Baird does not agree with 
the others and certainly was not the present species. Moreover, it 
was obtained from a different host, ''Oadua cdlarius;" the other 
descriptions agree and the specimens were all obtained from the same 
host. Scott says of it : 

I find also on the codfish what appeara to be the same species of AnchoreUa. It is 
evident, however, that these oiganisins, so far as the British species are concerned, 
require a more careful study than they have yet received (1900, p. 176). 

After such a study of the specimens in the United States National 
Museum it has been deemed best to make this species the type of a 
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new genus, which resembles ClaveHa in general characters, but 
differs in many details. 

CLAVELLISA, ne-wsr genus. 

Oeneric characters offernale. — Cephalothorax much longer than the 
trunk, slender and often wrinkled, attached to the center of the 
dorsal surface of the trunk; head distinctly separated from the neck, 
slightly enlarged and covered with a dorsal carapace; trunk wider 
than long, somewhat flattened dorso-ventrally, and destitute of 
abdomen, anal laminae, genital, or posterior processes; egg strings 
short and wide, sometimes at an angle with the body. 

First antennae exceptionally large and heavily armed, the spines 
often flattened like a knife blade and projecting far in front of the 
head. Second antennae biramose, the two rami at right angles 
to the basal portion and turned across the frontal margin. First 
maxillae usually bipartite, the palp with a single seta; second maxillae 
short and laminate; maxillipeds of the usual pattern. 

Generic characters of male. — General form ovoid, the anterior por- 
tion covered with a carapace; body folded upon itself and thoroughly 
fused without any distinction of parts or segmentation; mouth tube, 
appendages, and genital process on the ventral surface at different 
angles with the body axis, and not crowded together, as in ClaveUodes. 
First antennae three-jointed, basal joint much larger than the^thers; 
second antennae biramose, the rami cylindrical and unjointed; first 
maxillae tripartite; second maxillae and maxilUpeds long and armed 
with strong claws; genital opening at the tip of a prominent knob 
behind the second maxillae. 

Type. — ClaveUisa spinosa, new species. 

( Olavellisa, ClaveHa and looc, similar in appearance.) 

Bemarlcs. — ^This is another new genus and includes two new species 
and three that have been heretofore included in the genus AnchoreUa. 
The first and most noticeable peculiarity of the genus is the attach- 
ment of the cephalothorax to the dorsal surface of the trunk, at 
about its center. Apparently it has no connection whatever with 
the second maxillae; in other words the second maxillae have 
migrated backward the whole length of the neck, and have then 
moved along the outer surface of the trunk until they are some 
distance away from the base of the neck. 

Then the first antennae are much enlarged, have become rigid, 
and project straight forward, being armed, at least in one species, 
with large and wicked spines, totally unlike anything known in the 
entire family of Lemaeopodidae. In the male while there has been 
a folding and complete fusion of the body, it has not been carried 
as far as in Olavetta and OlaveUodes. The posterior portion of the 
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body stands at an angle of about 45^ with the anterior portion, and 
the genital process and appendages stand at the same angle. 

TABLE OF SPECIES. 

1. First antennae anned with stout spines, rigid, and projecting in front of the head; 
egg strings at an angle of 45^ with the trunk axis. .«pinoMi, new species, p. 694. 

1. First antennae well armed, but flexible and not projecting in front of the second 

pair; egg strings parallel with trunk axis 2. 

2. The trunk spherical or ovoid and without any posterior invagination at the center. 3. 

2. The trunk flattened dorso-ventrally and emaiginate posteriorly at- the center — 4. 

3. Cephalothorax more than three times the length of the trunk; the latter spher- 

ical scombri (Kurz), 1877. 

3. Cephalothorax only one-half longer than the trunk; the latter ovoid* 

ovalia (Er0yw), 1837, p. 696. 

4. Cephalothorax twice the length of the trunk; the latter subrectangular in out- 

line emargmaia (Kr^yer), 1837. 

4. Cephalothorax only one-third longer than the trunk; the latter heart-shaped. 

cmkUa, new Bpeciee, p. 697. 



CLAVBLUSA SPIN OSA, MW I 

Plate 50, flgs. 188 and 180; plate 52, flg. 200. 

Host and record of specimens. — ^Eight specimens, including both 
sexes, were obtained from the gill rakers of the menhaden, Brevoor^ 
tyrannuSy at Beaufort, North Carolina, August, 1905. They have 
received Cat. No. 39556, U.S.N.M. One female was obtained by 
Doctor Linton from the same host and locality, and has received 
Cat. No. 39612, U.S.N.M. Five females and two males were taken 
by Dr. M. T. Thompson from the same host at Woods Hole, Massa- 
chusetts, August 6, 1901, and have received Cat. No. 39803, U.S.N.M. 
A single female from the first Beaufort lot, carrying an attached male 
on the side of the neck, is made the type of the new species, and is 
given Cat. No. 43547, U.S.N.M. 

Specific characters of female. — Cephalothorax proportionally sleji- 
der, from three to five times the length of the trunk, tapering from 
the trunk toward the head, and turned back so that its dorsal sur- 
face rests against that of the trunk; head not enlarged, but strongly 
narrowed anteriorly, where it terminates in three projections made 
up of the anteimae and the mouth tube, covered dorsally with a 
fairly distinct carapace; neck usually profusely wrinkled; trunk 
nearly twice as wide as long, flattened on the dorsal surface, and kid- 
ney- or bean-shaped, the arms extending from the eye of the bean; 
the swollen sid6s of the trunk are filled with the convolutions of the 
oviducts and increase in size and convexity with the maturing of 
the eggs; no abdomen, anal laminae, genital or posterior processes; 
egg strings ellipsoid or kidney-shaped and attached not by one end, 
but near the middle of one side, causing them to stand at an angle of 
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45^ witb the trunk axis; eggs arranged in 7 or 8 longitudinal rows, 
about 50 in each string. 

First anteimae imperfectly three-jointed, projecting far in front of 
the second pair, relative^ very lai^e, and with a wicked armature. 
At the tip are four stout ventral spines and two dorsal ones, the lat- 
ter as long as the antennae themselves and usually surrounded by a 
wide membranous flange; the second joint also carries a pair of stout 
spines on its dorsal surface. This armature is totally different from 
anything found in the entire family and must be quite effective for 
piercing the skin of the host. Second antennae biramose, the ter- 
minal joints turned squarely across the frontal margin at right angles 
to the basal joint, the exopod (ventral) smaller than the endopod 
(dorsal), each bluntly rounded and armed with a single short and 
stout spine. Mandible long and slender, with a narrow neck, the 
tip -enlarged and armed with eight well-rounded teeth. First max- 
illae tipped with three stout spines, the outer of which is sometimes 
surrounded with a membranous flange; palp armed with a single 
spine. Second maxillae short and stout, laminate, not tapering, 
united only at the tips, and furnished there with a loixg and rather 
slender club-shaped bulla, the pedicel of which is enlarged and forked 
at the apex, where it incloses a small and solid sphere. Maxillipeds 
with a stout basal joint and a long and slender terminal claw, with 
no accessory armature. 

Color, trunk transparent cartilage color; oviducts and eggs white; 
cephalothorax usually black or blackish from the contents of the 
digestive tube. 

Cephalothorax and second maxillae, 1.50 mm. loixg, 0.15 mm. 
wide. Trunk, 0.50 mm. long, 0.85 mm. wide. Egg strings, 0.60 mm. 
long, 0.35 mm. wide. 

Specific characters of male. — Body completely folded upon itself 
and so thoroughly fused that there are no traces of parts or 
segmentation; egg-shaped, with the head at the pointed end, and 
the appendages and genital process on one side of the egg; head 
covered with a dorsal carapace, which extends back of the second 
maxillae. First antennae three-jointed, tipped with stout setae; 
second antennae similar to those of the female, but not bent, ihe 
exopod larger than the endopod, both rami unsegmented and tipped 
with two small spines; mandibles and first maxillae like those of the 
female; second maxillae long, with a slender second joint and rather 
a weak terminal claw; maxillipeds with a large and stout basal joint 
and a slender terminal claw, armed with a row of minute teeth along 
its inner mai^. 

Color, a uniform yellowiah-white. 

Total length, 0.25 mm. Greatest width, 0.125 mm. 

(fipinosvs, covered with spines, alluding to the first antennae.) 
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Remarks. — This species is fairly common on the menhaden, but 
only one or two specimens are found upon the same fish. It can be 
at once distinguished by its minute size, by the long and slender 
cephalothorax, and by the kidney-shaped egg strings, carried at an 
angle with the trunk axis. Different specimens vary considerably 
in the size and armature of the antennae, as well as in the angle at 
which the egg strings are carried. The males correspond more 
closely than the females, and there is enough conformity among the 
latter to insure the validity of the species. 

CLAVELUSA OVAUS (Kr^yw). 
AnchoreUa ovalU Eh0ysb, 1837, p. 289, pi. 3, fig. 6a and 6. 

Host cmd record of specimens. — Kr0yer found a single specimen of 
this species, without egg strings, on ihe gills of Trigla gumardus; no 
locality given. 

RemarJcs. — Prom Kj0yer's description and figure it is certain that 
he had a Lemaeopod very similar to the ^^AncJiordla em4irginaia'* 
which he had just described. In distinguishing the two he says 
that in A. ovalis the trunk is thick and egg-shaped, the cephalothorax 
is one and a half times as long as the trunk and of medium thick- 
ness, the head is short and broad, but thick. His figure shows that 
the cephalothorax is attached to the center of the dorsal surface 
of the trunk, while the second maxillae are attached to the ventral 
surface some distance from the base of the neck. 

He did not describe the appendages at all, but the above facts are 
enough to locate the species in the present genus. 

Beneden afterwards (1870, p. 31, pi. 2, fig. 8) figured a parasite 
which he referred to this species, but which certainly did not belong 
here as can be seen from a comparison of Kr0yer's and Beneden's 
figures. Beneden's species had a short and thickset cephalothorax 
attached in the usual way to the anterior end of the trunk, while the 
second maxillae were on the neck some distance above where it joins 
the trunk. 

Earlier in the same paper (p. 270) Kr0yer described a species which 
he named ^'Lemaeopoda ohesaJ* He had but a single specimen and 
had forgotten the host, but thought it was ^'Sgualus dcanthius linn." 
In 1869 Olsson found the same parasite upon the gill arches of the 
common gurnard, Trigla gumardus, and transposed it to the genus 
BrachieUa. It is this species obesa rather than the species ovdis 
which Beneden and Scott have found upon the gurnard (see p. 701). 
It belongs in the genus BrachieUa where Olsson placed it, but Kr0yer'8 
ovalis just as certainly belongs here in the genus CkmOAsa. 
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CLAVSLUSA CORDATA. new tpadet. 

Plate 26, fig. E; plate 50, fig. 187; plate 52, figs. 201 to 208. 

Hod and record of specimens. — ^Twelve females and four males were 
obtained by Vinal N. Edwards from the gills of the hickory shad, 
Pamolohtis medioeris, at Woods Hole, October 30, 1903. They have 
received Cat. No. 39566, U.S.N.M. and become paratypes of the 
new species. 

A single female with attached male was taken from this lot and 
made the species type, with Cat. No. 43539, U.S.N.M. 

A second lot of 20 specimens, including both sexes, was obtained 
from a single hickory shad at the same locality in September, 1902; 
they have received Cat. No. 39579, U.S.N.M. 

A third lot of 10 specimens, including both sexes, was taken from 
the gills of the alewife, PomcHohus pseudoharengv^ at Woods Hole, 
October 5, 1887, and has received Cat. No. 43534, U.S.N.M. 

Two lots, containing three fe^aales each, were obtained from the 
giQs of young shad, Pomolohus medioeris^ taken in the pound at 
Woods Hole, July 8, 1875, by A. E. Verrill; they have received, 
respectively, Cat. Nos. 39622 and 38026, U.S.N.M. 

Three females were obtained by Dr. M. T. Thompson from the giUs 
of the alewife ac Woods Hole, August 10, 1901; tiiey have received 
Cat. No. 39595, U.S.N.M. 

Specific characters of female. — Cephalothorax longer than the trunk, 
slender, cylindrical, and about the same diameter throughout; head 
not enlarged, but narrowed anteriorly and covered with a dorsal 
carapace; trunk heart-shaped, of the same width and length, flat- 
tened dorso-ventrally, narrowed anteriorly, and with a median pos- 
terior sinus; cephalothorax attached to the dorsal surface of the 
trunk a little in front of the center; egg strings cylindrical and about 
as long as the trunk; eggs small, in 8 longitudinal rows, about 20 
eggs in a row. 

First antennae stout, indistinctly three-jointed, with a tuft of small 
setae at the tip; second antennae also stout, the terminal biramose 
portion swollen, turned at right angles to the basal portion and 
bluntly rounded; exopod one-jointed and armed with a sin^e stout 
spine, endopod indistinctly two-jointed, with two minute terminal 
spines. Mandibles with a narrowed neck and a widened blade, armed 
with five large curved and bluntly rounded teeth. First maxillae 
with two terminal setae, the palp with a single seta; second maxillae 
attached at the anterior end of the trunk some distance from the base 
of the neck, short, cylindrical, not tapering, squarely truncated at 
the tips, where they are united by their inner comers; bulla bng, 
slender, and club-shaped. 
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MaxiUipeds with a stout basal joint and a short and stout terminal 
claw, curved at the tip, where it carries on the inner margin a long 
accessory claw, behind which is a row of saw teeth. 

Color, a uniform yellowish-white, the contents of the stomach and 
intestine dark brownish-black; egg strings orange yellow. 

Cephalothorax, 4 mm. long, 0.50 mm. wide. Trunk 3 mm. long, 
3 mm. wide at the posterior end. Egg strings 3.5 mm. long, 0.8 mm. 
wide. 

Specific characters of male. — Body folded on itself in the same way 
as in spinoaa, swollen, with no distinction of parte or segmentation; 
a dorsal carapace on the head; genital process larger than in spinosa; 
no anal laminae. First antennae three-jointed and well armed with 
setae; second antennae biramose, the exopod two-jointed and tipped 
with a tuft of setae, the endopod slender, ellipsoidal, and unarmed. 
Mouth tube long and prominent, projecting its entire length in front 
of the carapace. 

First maxillae much shorter than in the female and projecting just 
to the tip of the mouth tube; second maxillae rather slender, the basal 
joint long and narrow. MaxiUipeds with a stout and thick basal 
joint and a terminal claw Uke that of the female. 

Color, a uniform yellowish-white. 

Total length, 0.30 mm. Greatest width, 0.20 mm. 

(cordaius, heart-shaped, alluding to the trunk.) 

Remarks. — ^This species is fairly conmion on the two kinds of her- 
ring mentioned. It may be recognized by the heart-shaped trunk 
with the long and slender cephalothorax attached to its dorsal sur- 
face. If there is need of any further distinction from spinosa it may 
be found in the egg strings, which are here attached by one end, are 
parallel with the trunk axis, or are ciu^ved like parentheses marks. 
In the ripening ovary of this species the thread or filament connected 
with the oocyte is much longer than in AcMheres, and contains often 
as many as 20 cells (fig. 187, pi. 50). 

Genus BRACHIKLLA Cuvier. 

Generic characters of female. — Cephalothorax elongate and cylin- 
drical, flexed more or less backward, often against the dorsal surface 
of the trunk; head usually enlai^ed and covered by a distinct dorsal 
carapace; trunk swollen, flattened dorso-ventrally, and in the largw 
species (10 to 25 mm.) with two rows of pits or grooves or knobs on 
the dorsal and ventral siu^aces; two or four paired posterior processes 
and an unpaired genital process; no abdomen or anal laminae; egg 
strings long and slender. 

First antennae two to four (usually three) jointed, basal joint 
more or less swollen; second antennae biramose, the exopod (ventral) 
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two-jointed; fir&t maxillae tripartite^ palp with one or two setae; 
second maxillae separate to the tips where they are jointed to an 
ordinary buUa; sometimes fused; maxillipeds with a stout basal joint 
and a long terminal claw. 

. GeTieric cJuinuiers of male. — Cephalothorax inclined more or less to 
the trunk, from which it is separated by a well-defined constriction 
and often by a short neck; head covered by a dorsal carapace which 
varies consideraUy in size; trunk straight, spindle-shaped, and much 
narrower than the cephaloth^ax; small anal laminae sometimes 
parallel with the trunk axis, sometimes at right angles to it; 6ften 
with a large unpaired (genital) process between the second maxillae. 
First antennae three-jointed, about the same length as the second 
pair; the latter biramose, both rami one-jointed, the exopod (ventral) 
sometimes with two joints; first maxillae three or four partite; second 
maxillae and maxiUipeds close together and about the same size, 
both provided with stout curved claws. 

Type. — BrachieUa thynni Cuvier. 

(BmchieUa, fipaxiajn^, arm, with diminutive ending.) 

Remarks. — ^This genus, like OlaveUa, has received many species 
which ought never to have been assigned to it. For a long time the 
distinction between the two genera consisted simply in the separa- 
tion or fusion of the second maxillae. If they were fused the species 
was placed in the genus ClaveUa) if they were separate it was referred 
to the genus BrachieUa, irrespective of its other morphological pecu- 
fiarities. Consequently, we find here also many species which must 
be transferred to other genera, or for which new genera must be 
created. The list which follows includes such species. There is 
rather more dissimilarity amongst the males than in the other genera 
but they agree very well in all essential characters. Probably when 
the species, and especially the males, become better known it will be 
necessary to separate some more of them and establish other new 
genera. Even the data already known with reference to such species 
as cancava and lophii make it practically certain that they must 
eventually be placed elsewhere. But untU we can get the necessary 
data it is better to keep them here where they were originally placed. 

Synonyms. — BracMeUa anserina Wilson, 1908, p. 467, differs in so 
many and so important particulars from the BrachieUa here estab- 
lished that it has been made the type of a new genus, ProbrachieUa 
(see p. 716). 

BrachieUa a/rUarctica Quidor, 1906, p. 30, pi. 3, figs. 46 to 48, has 
no posterior processes, the exopod of the second antennae is unseg- 
mented, the second maxillae are entirely separate, and the male 
differs so much from BrachieUa that it has been made the type of a' 
new genus, Efuhr(uMeUa (see p. 716). 
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B. appendicuUUa Steenstrup and Lutken, 1861, p. 419, and B. 
appendiculosa Bassett>-Smith, 1898, p. 14, are both, synonyms d 
Thysanote appendicuUUa (see p. 651). 

B. dentata Wilson, 1912, p. 97, is proved by the structure of tiie 
male to belong to the genus Oha/ropinus (see p. 654). 

B. fimiriata Heller, 1865, p. 240, belongs to the genus Thysanote 
(see p. 651). 

B. gaini Quidor, 1912, p. 211, is placed with B. antarcHca in the 
new genus EubruchieUa (see p. 716). 

B: impudica Nordmann, 1832, p. 92, is proved by the structure of 
the male as well as the female to be distinct from BrachieUa and is 
made the type of the new genus EpihuchieUa (see p. 715). 

B, incondnnaj minuta, and ramoaa were simply named by Richiardi 
(1880, p. 151) and have never been described or figured. 

B. insidiosa Heller, 1865, p. 239, is referred to the new geni» 
PatvhrachieUa (see p. 713). 

B. lobiverUria Heller, 1865, p. 241, belongs to the genus Thysanote 
(seep. 651). 

B. lophvi Milne Edwards, 1840, p. 514, was briefly described and 
well figured, but has never been seen by any other investigator, 
although it is included in two or three lists on the authority of Milne 
Edwards. The description and figures given by the latter are enou^ 
to indicate fairly well that the species does not belong to Brachidlaj 
noT indeed to any of the other genera in the family. 

The size of the cfeature (cephalothorax and second maxillae 20 
mm.; trunk and posterior processes 16 mm.), the structure of the 
second antennae, first maxillae (unipartite), and maxiUipeds, and the 
pecuUar shape and attachment of the posterior processes show little 
a£Snity with any of the genus types here presented. 

But the male is imknown and the data are not sufficient to enable 
us to erect a new genus, so the best that can be done is to leave it 
where Milne Edwards placed it and wait for further details. 

B. maJleus Nordmann, 1832, p. 95, is proved by the structure of 
the male, as well as certain characters of the female, to belong to the 
genus Gharopinus (pee. p. 654). 

B. m^Mfiwhriata Bassett-Smith, 1898, p. 96, is shown by the struc- 
ture of the male to be distinct from BracfdeUaf and as the female is 
also pecuUar it is made the type of a new genus, ThysanoteUa (see 
p. 652). 

B. negleda Richiardi, 1880, p. 151, was another mere name, but it 
was afterwards briefly described and figured by Brian (1898. p. 24, pi. 
4, fig. 29). He, however, mentions and portrays a pair of tubercles, 
each atmed with a claw, on the posterior margin of the trunk. Noth- 
ing like them is known anywhere among the Lemaeopods, and if cor- 
rect the paraaite would at least become a distinct genus. But it has 
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not yet been well enough described to be located anywhere with 
satisfaction. 

B. obesa (Kr0yer), 1837, p. 270, was described as belonging to the 
genus Lemaeopoda. Bur0yer had but a single specimen and had for- 
gotten on what host it was found, but said he thought it was ^^Squalus 
accmihius linn." Olsson found the same parasite in the throat of 
Trigla gumardus, and on account of the elongate cephalothorax and 
the removal of the second maxillae some distance behind the other 
mouth parts, he transferred it to the genus BrdchieUa (1869, p. 42) > 
where it rightly belongs 

In 1870 P. J. van Beneden reported (p. 10) the same species from 
^^Spinax (icanihius L." on the coast of Belgium. He also reported 
(p. 31), from the gills of Trigla gumarduSy a species which he called 
'^AnchareUa ovalis Kr0yer,'' and of which he gave a figure (pi. 2, 
fig. 8). But this figure shows no similarity whatever to B[r0yer's 
ovalis f while it does resemble in all essential particulars his Lemaeopoda 
obesa. 

T. Scott described (1901, p. 133) from the gills of Trigla gumardus 
on the Scottish coast a parasite which he referred to B[r0yer's A. 
ovalisy basing his judgment upon Beneden's figure. But as Beneden 
was wrong, so of comrse Scott was misled, and the species he had was 
not ovalis at all, but ohesa. The excellent figures given by Scott 
(pi. 7, figs. 30 to 35) leave no doubt that he was really dealing with 
the same species examined by Eur0yer and Olsson. But it belongs 
in the genus Bra^MeUa where Olsson placed it, and is here restored 
to that genus. 

Richiardi in the list already mentioned (1880, p. 151) named a 
parasite which he obtained from ^^ Trigla corax*' in the Mediterra- 
nean, BrachieOa obesa, but gave no description or figures. This was 
probably the same as Kr0yer's species, but even if it was not Kr0yer's 
name holds precedence. 

B. oblonga Valle, 1880, p. 76, is another mere name and has never 
been described or figured. 

B. ovalis (Beneden) Scott, 1901, p. 133, as shown above, is a syno- 
nym of obesa. 

B. parJceri Thomson, 1889, p. 374, can not belong to any of the genera 
previously described and is made the type of the new genus Thomr- 
soneUa, closely related to BrianeUa (see p. 649). 

B. pastinacae Beneden, 1851, p. 118, is a synonym of Charopinus 
hica/udatus (see p. 666). 

B. pemettioML (Blainville), 1822, p. 439, was originally described 
and figured as a ''Lemaean" by Pemetti (1770, vol. 1, pi. 1, figs. 5, 6). 

Blainville included it in his new genus Lemaeomyzon and gave a 
brief description. Cuvier (1830, p. 257) referred it to the genus 
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BracMsBa, but added nothing further in the way of description, and 
thus we are left with l^ujfficient data to locate it intelligently. 

B. rostraia Kj0yer, 1837, p. 207, differs so radically in both sexes 
from BnuMeUa that it is made the type of a new genus, Parabrack- 
iella (seep. 714). 

There are thus five species which are mere names, three which can 
not be satisfactorily located, and 16 which mtist be transferred to 
other genera, including six which become new genus types. 

TABLE OF SPBCIB8. 

1. Only two posterior proceases, dorsal to the egg strings 2. 

1. Only two posterior processes, ventral to the egg strings 3. 

1. Four posterior processes, two dorsal and two ventral *. 7. 

2. Posterior process^ pear-shaped with a narrow pedicel; first maxillae unipartite; 

both rami of second antennae unsegiHented lopkii Milne-Edwards, 1840. 

3. Posterior processes cylindrical, widely separated; first maxillae tripartite; exopod 

(ventral) of second antennae two-jointed ooncava Wilson, 1913, p. 703. 

3. Trunk ovoid, considerably longer than wide; posterior processes minute and con- 
ical; genital process present 4. 

3. Trunk ovoid, about the same length and width; posterior processes larger; no 
genital process — 5 . 

3. Trunk swollen, wider than long; posterior proceeises large and laminate; genital 

process rudimentary 6. 

4. Second maxillae as long as the cephalothorax, cylindrical and slender; first an- 

tennae four-jointed and slender bispinosa Nordmann, 1832. 

4. Second maxillae half as long as the cephalothorax, cylindrical and slender; first 
antennae three-jointed and stout exigua Brian, 1906. 

4. Second maxillae haU as long as the cephalothorax, stout and flattened; first an- 

tennae three-jointed and slender; posterior processes laminate. 

miirataf new species, p. 709. 

5. Posterior processes cylindrical, bluntly rounded; second maxillae short and stout; 

egg strings as long as the trunk pingui8f new species, p. 710. 

5. Posterior processes conical, with an acute point; second maxillae long and slender; 

egg strings twice the length of the trunk niHda, new species, p. 711. 

6. Trunk irregular, covered with lobes and processes, emarginate posteriorly; first 

antennae short and two-jointed triglae Glaus, 1800. 

6. Trunk smooth and regular, rounded posteriorly; first antennae four-jointed, 

swollen obesa (KrjJyer), 1837, p. 701. 

7. The four posterior processes about the same length 8. 

7. Ventral posterior processes distinctly longer than dorsal 11. 

7. Doiisal posterior processes distinctly longer than ventral 12. 

8. Size large (10 mm.); head enlarged and covered with a dorsal carapace; second 

maxillae separate to their tips 9. 

8. Size small (5 mm.); head not enlaxged, no carapace; second maxillae fused for 

their entire length 10. 

9. Genital process half as long as posterior processes; maxillipeds huge, each neady 

as large as the entire head; second maxillae smooth. ..chevreuxU Beneden, 1891. 
9. Genital process minute; maxillipeds of normal size; first antennae two-jointed; 

second maxillae much wrinkled appendiadosa (Krjityer), 1863, p. 712. 

10. Ventral processes close together, dorsal ones far apart; genital process present; 

second maxillae smooth.^ appendieuUUa (Ery^er), 1863. 

10. Ventral processes dose together, dorsal ones far apart; genital process present; 

second maxillae wrinkled iloitiZw Heller, 1865. 
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10. Ventral and donal procesee the same distance apart; no genital process; second 

mftTJIlflA smooth seuunopkila Heller, 1865. 

11. Trunk smooth; second maxillae much longer than cephalothorax; first antennae 

three-jointed gradlii Wilson, 1908, p. 712. 

11. Trunk smooth; second maxillae much shorter than cephalothorax; first antennae 

three- jointed; genital process long and club-shaped. puZo«a, new species, p. 705. 
U. Trunk smooth; second maxillae very short; first antennae three- jointed; genital 

process long and cylindrical merluodi Bassett-Smith, 1896. 

11. Trunk with two rows of pits or grooves on the dorsal and ventral surfaces; second 

maxillae short; first antennae four- jointed; no genital process. 

elegara Kichiardi, 1880, p. 707. 

12. Trunk wider than long; dorsal processes abruptly curved near their tips. 

chavetii Beneden, 1891. 

12. Trunk longer Jiian wide; dorsal processes straight; two rows of pits on the dorsal 

and ventral surfaces of the truiJc thynni Cuvier, 1830, p. 703. 



BRACHIELLA CONCAVA 
Braekiella ay^va Wilson, 1913, p. 262, pi. 51. 

Host and record of specimens. — ^A single female with egg strings was 
taken from the gill arch of a sting ray, Dasyatis Juisiata, at Montego 
Bay, Jamaica, August 10, 1910. Iliis was made the species type and 
received Cat. No. 42286, U.S.N.M. 

Remarks. — This species was fully described and figured in the 
reference above given. It is not common, but may be recognized by 
the size and shape of the posterior processes and the absence of a 
genital process. But these posterior processes are dorsal and not 
ventral, and are only foui^d in one other species, lophii, which prob- 
ably does not belong to the present genus, as already stated (p. 700). 
That throws the burden of proof on the present species if it is to 
remain in the genus> but this can not be decide^ fully until the 
male is found. When that occurs it is very possible that the species 
will be transferred to the genus Cfharopinus. 

BRACHIELLA THYNUI Cuvltr. 
Plate 25, fig. C; plate 53, figs. 209 to 215. 

BraehieUa tki^nni Cxjvibr, 1830, p. 257, pi. 15, fig. 5. 
Tkynnicola ziegleri Miculioich, 1904, p. 47. 

Host and record of specimens. — ^A single female with egg strings was 
taken from the gills of a tunny fish at Cornwall, England, and sent 
to the United States National Museum by Rev. A. M. Norman. It 
was numbered 8342, U.S.N.M. Twenty-five females and four males 
were obtained from the gills of Thynrms ihynnus at Bakar, Croatia, 
Hungary, by Prof. S. Brusina. They have received Cat. No. 43458, 
U.S.N.M. 

Specific characters of female. — Cephalothorax as long as the trunk, 
cytindrical, and usually bent slightly backward; head little if any 
enlarged, but covered with a distinct dorsal carapace; neck the same 
diameter throughout, and separated from the trunk by a well-defined 
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groove; trunk ovate, flattened dorso-ventrally, and in older speci- 
mens much wrinkled; at least two segmentations plainfy indicated 
by breaks in the ventral musculature, by ventral grooves, and by 
lateral indentations; two pairs of posterior processes, one dorsal, 
the other ventral, the latter usually half the diameter and length of 
the former, and closer together; both pairs curved like parentheses 
marks, and the bases of the dorsal pair ciirved around inside the 
point of attachment as two small knobs, side by side on the median 
Une; no genital process; egg strings between the two pairs of proc- 
esses and a little longer than the dorsal pair; eggs minute, arranged 
in 10 or 12 longitudinal rows, fully 75 eggs in the longest rows. 

First antennae stout, three-jointed, unarmed; second antennae 
turned down across the frontal margin, the exopod minute, d^;en- 
erate, and nearly fused with the endopod. First maxillae large and 
stout, tripartite, each ramus swollen at the base and tipped with a 
single.spine; palp also swollen, turned at right angles to the rest of 
the appendage and tipped with a single spine. 

Second maxillae small and short, and free to the very tips, each 
maxilla ending in a semilunar attachment disk; the edges of the disks 
are grown together, but apparently they do not form a single bulla. 
At the base of each maxilla on the dorsal surface is an oblong ridge 
or projection, which nms lengthwise of the appendage and contains 
the maxillary gland. 

MaxiUipeds widely separated, so that all the other mouth parts can 
be seen between them in ventral view; basal joint triangular and 
much longer than wide; terminal claw slender, and tipped with a 
single spine which shuts into a depression on the inner margin of the 
basal joint; no accessory spine. 

Color (preserved material), a rich golden yellow. 

Cephalothorax, 6 mm. long, 1 nun. wide. Trunk, 6 mm. long, 3 
mm. wide. Dorsal posterior processes, 8 mm. long. Egg strings, 
9 mm. long. 

Specific characters of male. — Head at an angle of 45® with the body 
axis and covered with a well-defined carapace; posterior cephalo- 
thorax contracted into a narrow, wasplike waist, where it joins the 
trunk; the latter ovate, with a pair of slender conical anal laminae 
at the pointed posterior end, on the dorsal surface. Ventral to the 
anal laminae is the rounded genital process, which is a little longer 
and much thicker than the laminae. 

First antennae stout and three-jointed; second antennae biramose, 
the endopod tipped with a single spine, the exopod with a minute 
chela. Mouth tube large and in line with the axis of the head; first 
maxillae short and wide, like a hand with three fingers and a thumb, 
each tipped with a single spine. Second maxillae large, widely sepa- 
rated, each tipped with a long curved claw. MaxiUipeds close 
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together, the basal joint much longer than wide, the terminal claw 
sharply bent. 

Color the same as that of the female. 

Total length, 2.25 mm. Greatest diameter, 0.5 mm. 

{thynni, the generic name of tlie host.) 

Remarks. — ^This species is one of the largest of the genus, and was 
first described by Cuvier, who made it the type-species of his new 
genns BrachieUa. Since then it has been described or noticed by 
almost every writer on the parasitic copepods, and always under the 
same name, with one exception. Miculicich, supposing it to be new, 
gave a long account of it with text figures ^ and named it Thynnicola 
ziegleri. This mistake he himself corrected in March, 1905, in the 
same periodical. But in spite of the fact that it is so universally 
known, there are still several things in connection with its structure 
that need either correction or further description. For this reason 
the above account has been given, with such figures as seemed nec- 
essary. The facts here estabUshed are: 

1 . The body of the female is as fully segmented as that of Acktheres, 
and the segmentation is similarly indicated. 

2. The head ia covered with a well-defined dorsal carapace. 

3. The neck ia separated from the trunk by a groove behind the 
second maxillae. 

4. There is no genital process. 

5. The second antennae are biramose, the exopod (ventral ramus) 
being rudimentary. 

6. The first maxillae have a palp at right angles to the body of the 
appendage. 

7. The maxillipeds are widely separated. 

BRACmXLLA OULOSA, new tpedes. 
Plate 53, figs. 216 to 220; plate 54, figs. 221 to 224. 

Hast and record of specimens, — ^Three lots of this parasite were ob- 
tained by Dr. Hugh M. Smith from the tmder surface of the operculum 
of the channel bass, Scienops oceUaUis, from the Center Market at 
Washington, District of Columbia. The first Ipt, ten females and 
two males, were captured oflf Elizabeth City, New Jersey, and were 
given Cat. No. 43588, U.S.N.M. The second lot, eighteen females 
and four males, were captured off the North Carolina coast, and have 
received Cat. No. 39578, U.S.N.M. The third lot, five females and 
one male, were captured near Morehead City, North Carolina, and 
bear Cat. No. 39580, II.S.N.M. A single female with attached male 
has been taken from the first lot and given Cat. No. 43585, U.S.N.M., 
as the type of the new species. Ten females and one male were 
taken off New York City, September 1, 1901, by Mr. Blackford; they 

> Zool. Anz. for Sept., 1904. 
84M8''— ProcN.M.vol.47— 14 45 
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have received Cat. No. 39681, U.S.N.M. Three females were taken 
at Woods Hole, Massachusetts, by the late Dr. M. T. Thompson, 
which have been given Cat. No. 39591, U.S.N.M. Seven females and 
one male were taken off the North Carolina coast, and have received 
Cat. No. 39573, U.S.N.M. The host is the same for all these speci- 
mens, the channel bass, Scienops oceOatus. 

Specific characters of female. — Cephalothorax stout, cylindrical, and 
considerably longer than the trunk; head enlarged and covered with 
a dark brown carapace; neck and second maxillae curved like a 
sickle; trunk anteriorly narrowed into a short neck where it joins the 
cephalothorax, posteriorly inflated into a sphere, which is flattened 
dorso-ventrally; four posterior processes, two dorsal and two ventral, 
and a genital process between the two latter, short and club-shaped; 
the ventral posterior processes are straight, parallel, and longer than 
the dorsal pair, which arise a little in front of the posterior maigin 
and are curved like parentheses marks; between the two pairs are 
the egg strings^ which are from one and a half to two and a half 
times the length of the processes, and about twice their diameter; 
^gs small, in from 10 to 12 longitudinal rows, about 50 eggs in a row. 

First antennae somewhat swollen at the base and three-jointed; 
second antennae biramose and tiuned down across the frontal 
margin, the endopod (dorsal ramus) large, blimtly rounded, one- 
jointed, and imarmed, the exopod (ventral ramus) comparatively 
minute, two-jointed, and terminated by a tuft of small setae. 

Mouth-tube short, broad at the base, and hardly reaching the 
second antennae; first maxillae bipartite, palp one-j(Hnted and 
tipped with a single spine. Second maxillae short, slender, and 
entirely separate as far as the bulla, which is in the ^ape of a flat- 
tened sphere. The glands at the bases of these maxillae stand out 
as prominent knobs on either side of the neck. 

Maxillipeds with a stout basal joint and a slender terminal claw 
which shuts down against a knob on the inner margin of the basal 
joint. 

Color (preserved material), a light brownish-yellow. 

Cephalothorax, 4.65 mm. long, 1 mm.' wide. Trunk, 3.25 nun. 
long, 3.25 mm. wide, 2 mm. thick. Second maxillae, 1.50 nmi. long. 
Posterior processes (ventral), 3 mm. long. "Egg strings, 6 nmi. long, 
0.80 mm. wide. 

Specific characters of male. — ^Head at an angle of 45^ with the body 
axis, and covered with a distinct dorsal carapace; trunk with the first 
and second segments forming a narrow neck or waist, the posterior 
portion narrow ovate and ending in a pair of slender anal laminae, 
which are conical and at right angles to the trunk axis.' First an- 
tennae slender and three- jointed; second antennae biramose, the 
endopod smoothly rounded, the exopod with a single spine at the 
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outer comer. Mouth tube projecting its entire length in front of 
the anterior margin of the carapace in line with the head axis. First 
maxillae tripartite, palp tipped with a single spine; second maxillae 
considerably longer than ^e maxillipeds and tipped with powerful 
daws, which shut into a socket on the inner margin of the basal joint. 

Maxillipeds short and stout and tipped with a strong claw; genital 
process distinctly visible between and partly behind the second 
maxillae, with a fringed or fluted tip. 

Color, a whitish-yellow, lighter than the female. 

Total length, 1.45 mm. (Greatest width, 0.65 mm. 

(gulo9U8^ gluttonous.) 

Remarks, — In the second lot of pardsites mentioned there were 
three young females, one of them only 1 mm. long. These females 
had but a single pair of posterior processes, the ventral ones, but in 
the largest of the three another pair were just starting on the dorsal 
surface. Evidently, therefore, the ventral pair are formed first and 
the dorsal pair grow out later to supplement them. The general 
appearance, the arched neck, the distinct carapace, the knoblike 
protrusions of the maxillary glands, the short and slender second 
maxillae, and the arched dorsal processes distinguish this species 
from its nearest relatives. 

BRACHDELLA BLBOAITS RkliltfdL 
Plate 64, figs. 226 to 233; plate 55, fig. 234. 
BrQjckidIa elegans KicmABDi, 1880, p. 151.— Brian, 1899, p. 8, fig. 4. 

Hast and record of specimens, — Five females and a male were ob- 
tamed from the giU cavity of the amber jack, Seriola lalandi, at 
Woods Hole, Massachusetts, by the late Dr. M. T. Thompson, Sep- 
tember 11, 1901. 

They have received Cat. No. 39585, U.S.N.M., and since no other 
specimens are in existence at the present time they will serve as 
surrogate types of the species. 

Specific cTiaracters of female, — Cephalothorax short, flattened dorso- 
ventrally, and about the same length as the- second maxillae; head 
soinewhat enlarged and covered with a dorsal carapace; neck ex- 
tremely short and passing insensibly into the tnmk without any sign 
of demarcation; trunk elongate-triangular, widest across the pos- 
terior margin, which is almost squarely trimcated; two pairs of 
posterior processes and a very short and weU roimded genital process; 
ventral processes originating close to the midline, somewhat divergent 
and curved like parentheses marks, and three-fourths as long as the 
trunk; dorsal processes less than half the length of the ventral, 
originating close to the lateral margins, and widely divergent, in some 
cases even standing out at right angles to the trunk axis; egg strings 
about the same length as the tnmk; eggs minute, in 6 or 7 longi- 
tudinal rows, about 30 eggs in a row. 
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First antennae four-jointed and tapered to a sharp point; second 
antennae biramose and bent down across the frontal margin, with the 
tips overlapping, the exopod (ventral ramus) much smaller than the 
endopod and indistinctly two-jointed, the endopod bilobed at the tip 
and armed with tiny spines. 

Mouth tube broad at the base and long enough to overlap the tips 
of the second antennae. First maxillae bipartite, palp short aod 
stout and armed with a single spine; second maxillae short, held at 
right angles to the body axis, and separate to the very tip, where they 
are attached to a large spherical buUa; maxiUipeds with a stout basal 
joint and a slender terminal claw, armed on its inner margin near the 
tip with a secondary claw; these maxillipeds are attached so far fcHv 
ward that they almost reach to the frontal mai^in of the head. 

Color (preserved material), a dark yellowish-brown. 

Cephalothorax, 2.15 mm. long, 2 mm. wide, 1.25 mm. thick. Sec- 
ond maxillae, 1 .75 mm. long. Ventral posterior processes, 4.33 mm. 
long. Egg strings, 5 nmi. long. 

Specific characters of male. — Cephalothorax small and separated 
from the trunk by a short waist; head covered with a dorsal carapace; 
trunk spindle-shaped, ending posteriorly in a long conical genital 
process; no anal laminae. First antennae four-jointed, joints sub- 
equal; second antennae biramose, endoped well rotmded and armed 
with a single spine, exopod two-jointed and carrying a terminal tuft 
of setae. First maxillae with a two-parted tip and a small palp, 
armed with a single spine; second maxillae remarkably long and 
slender, over twice the length of the maxillipeds, the terminal claw 
slender, with a bluntly rounded pad at its base. Maxillipeds triangu- 
lar and stout. 

Color, the same as that of the female. 

Total length, 1.35 nmi. Greatest width, 0.35 mm. 

{deganSy elegant or neat in appearance.) 

RemarJcs. — This species was first named by Richiardi without any 
description or figure. It was afterwards identified by Brian, who de- 
scribed the female briefly and illustrated it with a single text figure. 
There is no doubt that these Woods Hole specimens belong to the 
same species that Brian figured; whether they are identical with 
Richiardi's named species can not, of course, be determined with cer- 
tainty, but, since Brian's and Richiardi's specimejtis came from the 
same locaUty and host, there is a strong presumption that they are 
identical. A full description, with figures of both sexes, is here pub- 
lished for the first time. 

The species closely resembles Heller's B. insidiosa, but differs in 
several important particulars, notably in the relative lengths of the 
two pairs of posterior processes, in the bilobed exopod of the second 
antennae, and in the position of the maxillipeds relative to the other 
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mouth parts. The manuscript notes and sketches of Dr. M. T. 
Thompson have been of great service in niaking out the foregoing 
description. 

BSACUIKLLA BOTRATA, new ipeciM. 
Plate 64, fig. 225, plate 55, figs. 235 to 238. 

Host and record of specimens, — Four adult females with egg strings 
were obtained by Dr. M. T. Thompson from the gills of the tilefish, 
Lopholatihis cJiamdeonticeps, off Woods Hole, Massachusetts. Three 
of them are numbered 39594, U.S.N.M., and become paratypes; the 
fourth is made the type of the new species with the number 43559, 
U.S.N.M. A single rather poor specimen was obtained from the 
same host and locality by the present author, and has been numbered 
39589, U.S.N.M. 

Specific characters of female. — Cephalothorax short and very thick- 
set, and curved so that the axis of the head is at right angles to the 
Crunk; a sjnall dorsal carapace; groove separating the cephalo- 
thorax. from the trunk obscure; tnmk flattened dorso-ventrally, a 
little longer than wide, narrowed anteriorly and obliquely tnmcated 
(mitered) posteriorly; genital process on the ventral surface with a 
laminate posterior process on either side of it; ^g strings cylindrical 
and as long as the entire parasite; ^gs arranged in 6 longitudinal 
rows, about 25 in a row. 

First antennae three-jointed, the basal joint much stouter than the 
others, the terminal joint tipped with three stout setae. 

Second antennae turned down squarely across the frontal margin, 
the exopod (ventral) much smaller than the endopod, two-jointed and 
tippe4 with two short spines, the endopod roimded and unarmed. 
First maxillae slender and tipped with two long spines and a shorter 
one on the outer margin; palp short and stout and tipped with two 
spines. Second maxillae short, about the same diameter throughout, 
and separate to the very end, where they are joined to a short- 
stemmed, button-shaped bulla. MaxilUpeds with a stout basal joint 
and a slender terminal claw, carrying an accessory spine on its inner 
margin near the tip. 

Color (preserved material), a uniform brownish-yellow. 

Total length, excluding egg strings, 6 mm. Cephalothorax 2.35 
mm. long, 1.15 mm. wide. Second maxillae, 1.15 mm. long. Egg 
strings, 5 mm. long. 

{miiratuSj mitred or cut off diagonally, alluding to the posterior 
mai^gin of the tnmk.) 

Male. — ^UnknowBf. 

Remarks. — ^This species- may be readily distinguished by the short 
and very thick neck, by the laminate posterior processes, and by the 
oblique truncatiQn of die posterior part of the trunk. Here, again, 
the notes and sketches of Doctor Thompson have been of great value 
to the present author. 
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BRACHIBLLA PINOUIS, new ipeclM. 
Plate 55, figs. 239 to 244; plate 56, fig. 245. 

Host and record of specimens. — ^Two adult females with egg strings, 
one young female and a male of this species were taken from the 
mouth of Antimora viola by the Bureau of Fisheries steamer Albatrass 
in 1883 in the middle Atlantic south of Newfoimdland. The better 
of the adult females has received Cat. No. 43540, U.S.N.M. and is 
made the species type; the others become paratypes and have been 
given Cat. No. 8341, U.S.N.M. 

Specific characters of female. — Cephalothorax short, stocky, and 
cylindrical, not flattened; head enlarged a little and covered with a 
dorsal carapace; neck separated from the tnmk dorsally by a well- 
defined groove; tnmk ovate and smooth, without ridges or pits; two 
small posterior processes, close together on the ventral surface and 
about one- third as long as the egg strings; no genital process; egg 
strings stout and a little longer than the tnmk; eggs smaU, arranged 
in twelve longitudinal rows, about 30 eggs in the longest rows. Fiist 
antennae three-jointed and tapered regularly from base to tip; second 
antennae biramose and turned down squarely across the frontal 
margin, the exopod (ventral) very smaU and two-jointed. Mouti>- 
tube wide and long, reaching the tips of the second antennae. Fiist 
maxillae three-partite, the outer ramus much smaUer than the 
others, the palp slender and tipped with a single seta. Second 
maxillae short and stocky, entirely separate to the tips in the yonng 
female, but more or less fused in the adults; bulla button-shaped. 

Maxillipeds large and standing out prominently from the head, 
terminal claw stout, but only half the length of the basal joint, widi 
an accessory claw on the inner margin. 

Color (preserved material), a brownish-yeUow. 

Cephalothorax, 4.5 mm. long, 1 mm. wide. Trunk, 5 mm. long, 
without the posterior processes, 3.25 mm. wide, 3 mm. thick. Egg 
strings, 6. mm. long, 1.40 mm. in diameter. 

Specific characters of male. — (Cephalothorax at an angle of 45® with 
the axis of the tnmk; head covered with a dorsal carapace; waist only 
a groove dorsally; tnmk spindle-shaped and curved so that the 
conical anal laminae point ventraUy. 

First antennae slender and three-jointed; endopod of second pair 
bent over backward nearly at right angles, exopod ending in a chela. 
First maxillae like those of the female; second maxillae slender and 
very much longer than the maxillipeds; the latter triangular and 
rather small, but armed with a powerful claw. 

Color (preserved material), yellowish- white. 

Total length, 1.15 mm. Greatest diameter, 0.5 mm. 

(pinguis, stocky or plump.) 
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Remarks. — ^This new species from one of the deep-water fishes may- 
be reci^nized by its generally plump appearance, by the well defined 
dorsal carapace of the female, and by the two long and slender ventral 
processes. The peculiar characters in the male are the short and 
phunp body, the small carapace, and the folding of the endopod of the 
second antennae. 

BRACHIELLA NITIDAt new tpadet. 
Plate 56, figs. 246 to 248. 

Host cmd record of specimens. — ^A single adult female with egg 
strings was obtained by the Bureau of Fisheries steamer Albatross 
from the mouth of Albairossia pectoralis, at station 5015 in the 
northern Pacific in 1906. The specimen was perfectly preserved and 
easily determined to be a new species; it becomes the species type and 
has received Cat. No. 43584, U.S.N.M. 

Specific characters of female. — Cephalothorax slender, flattened 
dorso-ventrally, and as long as the trunk; head enlarged and covered 
with a dorsal carapace; neck grooved in several places as thdugh 
jointed; trunk a flattened sphere, with a smooth and evenly curved 
surface; two short posterior processes, close together on the ventral 
surface, and two-fifths as long as the trunk; egg strings over twice the 
length of the trunk and stout; eggs in 10 or 12 longitudinal rows, 
about 45 in the longest rows; no genital process. First antennae 
three-jointed, the basal joint much enlarged; second antennae bira- 
mose and turned down squarely across the frontal margin, the exopod 
two-jointed and reaching the tip of the endopod. Mouth tube short 
and narrow at the tip, not reaching the second antennae. First 
maxillae tripartite, the palp short and armed with a single seta. 

Second maxiQae slender, longer than the cephalothorax, and sepa- 
rate for their entire length; bulla small and mushroom-shaped. 

Maxillipeds some distance behind the mouth-tube, rather slender, 
but standing out prominently from the head, with a short terminal 
claw, whose inner margin carries a series of minute teeth. 

Color (preserved material), white. 

Cephalothorax, 4 mm. long, 0.5 mm. wide. Trunk, 3.80 mm. long, 
3.75 nmi. wide, 2.5 mm. thick. Egg strings, 8 mm. long, 1 mm. in 
diameter. 

(nUidus, dapper, neat.) 

Male. — Unknovm. 

Remarks. — ^This is a peculiarly neat and clean looking species and 
may be recognized by the prominent maxillipeds, by the long and 
slender second maxillae, and by the exceptionally long egg strings. 
In the second antennae also there is a great difference in size between 
the two rami. 
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BRACHIELLA APPBUDICULOGA (Xx#y«r). 
AnohoreUa appendiculoaa Kb0tbb, 1863, p. 306, pi. 16, fig. 6, a to c. 

Host and record of specimens. — Kr0yer took a single specimen of this 
species in April, 1853, at New Orleans, Louisiana, from the gills of a 
fish, '^a Corvina^ or possibly a PageUus, because I have no certain 
recollection of it and made no written notes.'' 

Specific cJuiracters of female. — Cephalothori^ longer than the trunk 
and made up of two parts, an elongated head covered with a brown 
carapace, and a thick, wrinkled neck; trunk thick and broad, obco^ 
date in outline; four cylindrical posterior processes, the dorsal pair 
somewhat smaller than the ventral and farther apart, the ventral pair 
nearer together and longer than the trunk; genital process short and 
nearer the dorsal surface; egg strings lai^e and a little longer than the 
processes. 

Second antennae biramose, turned down across the frontal maigin, 
the posterior or ventral ramus a little smaller and apparantly three- 
jointed. First antennae close to the mouth-tube near its base, two- 
jointed, the joints standing almost at a right angle to each other. 
Second maxillae three-fifths as long as the cephalothorax, situated at 
the posterior end of the neck, close to the trunk. Each maxilla is 
broad at the base and pointed toward the tip, where it is attached to a 
smaU, spherical bulla. 

MaxiUipeds large and prominent, the basal joint armed on the inner 
margin with roughened knobs and spines, the terminal claw with an 
accessory spine on the inner margin near the base. 

Color, milk-white. 

Total length, 8.75 mm. Cephalothorax, 4.85 mm. long. Trunk, 
'3.90 mm. long. Posterior processes, 4.25 mm. long. 

(appendicuhsa, with many small appendages). 

Remarlcs. — This species has never been seen by any investigator 
other than Er0yer, but his description and figures are sufficient to 
establish the validity of the species, and since it was obtained at New 
Orleans it must be included in our North American forms. 

There is good hope that it may be rediscovered when the fish of that 
locality are more carefully examined. 

BRACmSLLA GRACILIS WIlMO. 

Brackiella gracilis Woson, 1908, p. 464, pi. 77. 

Host and record of spedm^ens. — Both sexes and several develop- 
mental stages were taken by Dr. J. F. McClendon from the mouth of 
the white sea bass, Cynosdon nohUis, at La JoUa, California. 

These were made the types of the species and were given Cat. No. 
38577, U.S.N.M. 

Remarlcs. — ^This species was fully described and figured in the refer- 
ence given above. It may be recognized by the length and slender- 
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ness of the second maxillipeds^ by the fact that they are held together 
for theh; entire length without bemg actually fused, and by the long 
genital process. 

PARABRACHIELLA, ne-w genus. 

Generic characters of female. — Of large size (14 to 17 mm. long); 
cephalothorax of medium length and separated from the trunk by a 
weU-defined groove, cylmdrical and flexuose; a more or less distinct 
carapace on the head; trunk also cylindrical, somewhat flattened 
dorso-ventrally, without pits or grooves; one or two pairs of posterior 
processes and a minute genital process. 

First antennae four-jointed; second antennae biramose, the exopod 
with two segments; first maxillae bipartite, the palp with two tiny 
spines; second maxillae imited only at the tips; maxilUpeds of the 
usual form, the terminal claw with two accessoiy spines on the inner 
margin. 

Generic characters of male. — ^Head at right angles with the rest of 
the body, but so thoroughly fused as to show no trace of separation 
or segmentation; no dorsal carapace; body strongly inflated, the 
dorsal surface a semicircle, the ventral surface nearly straight, 
tapering posteriorly and terminating in two small anal laminae at 
right angles to the body axis. 

First antennae three-jointed; second antennae biramose, the rami 
reduced to mere knobs; first maxillae tripartite; second maxillae and 
maxUlipeds relatively very small, close tc^ether, and removed a little 
from the base of the mouth tube. 

Type. — PardbrachieUa rostrata (Brachiella rostrata Kr0yer). 

(ParaJmichieUa, 11 a pa, near and Brachiella.) 

BemarTcs. — ^This genus includes at present only two species, rostrata, 
originally described by Ki^jer in 1837 from halibut taken at Kattegat, 
and insidiosa, described by Heller in 1865 from a Gadus species in 
the Mediterranean. The former has been noted by numerous writers 
as found on the halibut along the coasts of Scandinavia, Scotland, 
and eastern North America. The latter has also been found in 
various portions of the Mediterranean and around the British Isles, 
chiefly upon hake, Merluccius vulgaris. 

The female of the genus may be recognized by its large size, by the 
groove between the cephalothorax and trunk, by the absence of pits 
and grooves, and by the short posterior processes. 

The male is distinguished by the angulation of the head, and by 
the fact that the body is neither segmented nor constricted. 

TABLE OF SPSOZSS. 

1. Only one pair of posterior proceases roHrata (Kr^yer), 1837, p. 714. 

1. Two pairs of posterior proceaBee intidioaa (Heller), 1865. 
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PARABRACHIBLLA ROStRATA (Kr#y«). 

Plate 28, fig. O; plate 56, figs. 249 to 255. 

BratMeUa rostrata Er0ybr, 1837, p. 207, pi. 2, fig. 1.— T. Scorr, 1900, p. 174, pi. 8, 
figs. 38 and 39. 

Host arid record of specimens. — The United States National Museum 
collection includes two lots of this species; the first, three females, 
was taken from halibut near Shetland and was sent by Rev. A. M. 
Norman, of England, in 1884; they bear Cat. No. 8343, U.S.N.M, 
The second lot of four adult females with egg strings was obtained 
from halibut on the Georges Banks by a Gloucester fishing vessel in 
1883, and bears Cat. No. 6212, U.S.N.M. 

Specific characters of female, — Cephalothorax as long as the trunk, 
cylindrical, not flattened, and distinctly separated from the trunk by 
a groove behind the second maxillae; head not enlarged, but covered 
with a dorsal carapace which is squarely truncated anteriorly; neck 
about the same diameter throughout; trunk strongly flattened dorso- 
ventrally, four times the width but only twice the thickness of the 
neck; two minute conical posterior processes on the ventral surface 
close to the midline; egg strings one-half longer than the trunk and 
narrow; eggs in 10 longitudinal rows, about 40 in the longest rows. 

First antennae indistinctly four-jointed, with an enlarged base; 
second antennae biramose and turned down squarely across the 
frontal margin, the endopod (dorsal ramus) one-jointed with a few 
minute spines, the exopod (ventral ramus) two-jointed and unarmed. 

First maxillae bipartite with a small palp; second maxillae cylin- 
drical, tapering toward the tips, where they are joined by a club- 
shaped bulla. Maxillipeds with a stout basal joint and a slender 
terminal claw; the latter is arched dorsally, straight ventrally, and is 
reuxforced on the inner margin near the tip by two secondary spines. 

Color (preserved material), a brownish-yellow. 

Cephalothorax, 6 mm. long, 1.25 mm. in diameter. Tnmk, 6.5 
mm. long, 4 mm. wide, and 2.30 noim. thick. Egg strings, 8.50 mm. 
long, 1.25 mm. in diameter. 

Specific characters of male. — Axis of head at right angles to that of 
the body, the two thoroughly fused, strongly inflated, and without 
any traces of separation or segmentation; trunk convex dorsally, 
flattened ventrally, and tapered posteriorly where it ends in two- 
minute anal laminae, directed diagonally backward and ventrally. 

First antennae slender and three-jointed; second antennae bira^ 
mose, both rami reduced to mere knobs. 

First maxillae tripartite, the palp minute and ending in a single 
spine; second maxillae slender but no longer than the maxillipeds; 
the latter a little stouter and with a stronger terminal claw. 

Color like that of the female. 
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Total length, 2 mm. Greatest diameter, 1 mm. 

(xostrata, furnished with a rostrum or beak.) 

Remarka. — ^This species is apparently common upon the halibut of 
the northern Atlantic wherever they are captured. It is sufficiently 
distinguished by the characteristics given imder the genus. Atten- 
tion is particularly called to the strong contrast between the males 
of this genus and Brachiella in their general bodily appearance as 
well as in the details of the appendages. 

EPIBRACHIELLAy new genus. 

Generic characters of female. — Of medium size (10 mm. long); 
cephalothorax cylindricsd and about the same length as the trunk, 
separated from the latter by a distinct groove; trunk strongly flattened 
dorso-ventrally and without pits or grooves; six short and pointed 
posterior processes, all about the same length; no genital process; 
egg strings much longer and stouter than the processes. 

First antennae four-jointed, the basal joint much inflated; second 
antennae biramose and turned down across the frontal margin. 
First maxillae bipartite, the palp with two minute spines; second 
maxillae of varying length and branched at or near their center. 
MaxiUipeds with a stout basal joint, armed on its inner margin with 
spine& and setae, the terminal claw with an accessory spine and a 
row of saw teeth. 

Generic characters of male. — Head and body in the same line and 
separated by a well-defined groove; no dorsal carapace; trunk a 
little wider than the cephalothorax and distinctly segmented, taper- 
ing posteriorly to two bluntly rounded anal laminae. 

Second maxillae larger than the maxilUpeds, the two attached to 
the center of the cephalothorax, close behind the other mouth parts; 
no data with reference to the antennae or maxillae. 

Type. — EfihrcLchieUa impudica {Bra^ih/ieUa impudica Nordmann.) 

{EpUnuchieUaj hzi close to, and Brachiella.) 

Remarks. — At present this genus includes but the single species 
impudica^ which was well described and figured by Nordmann in 
1832. 

Since then it has been noticed by various other investigators up 
to 1899 when Bassett-Smith tried to change the species from the 
genus Brachiella to Thysanote. In this he was followed by T. and A. 
Scott (1900, 1902, 1904, and 1913). But if we compare the females 
we find in the present genus a total absence of the fimbriate proc- 
esses, which are the chief characteristics of Thysanote, a very dif- 
ferent cephalothorax, and numerous distinctions in the detail of the 
antennae and mouth parts. The males are even more unlike than 
the females in the separation of the cephalothorax and trunk and in 
the segmentation of the latter (see pL 26, fig. F.). 
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PROBRACHIELLA, ne-w genus. 

Oenerie characters of female. — Cephalothorax nearly in line with 
the trunk and arched; head covered with a dorsal carapace; trunk 
subquadrilat^al, a little narrowed anteriorly, separated from the 
cephalothorax by a well-defined groove; four pairs of posterior proc- 
esses, one pair at the ventral, another at the dorsal, posterior comers, 
a third pair partly fused on the dorsal midline, and a fourth pdr just 
outside the third and fused with them at their base; no abdomen, anal 
laminae, or genital process; ^g strings short and spherical. First 
antennae indistinctly three-jointed; second antennae a flattened 
lamella, biramose at the tip but with the rami unsegmented and 
unarmed. First maxillae tripartite, without a palp; second maxillae 
very short and completely fused; maxiUipeds with swollen basal 
joints and weak terminal claws.. 

Generic characters of male. — Cephalothorax at right angles to the 
trunk axis and separated from the trunk by a slight constriction; no 
dorsal carapace; trunk cone-shaped, somewhat flattened ventrally; 
no anal laminae. First antennae three-jointed; second antennae 
uniramose, indistinctly segmented, tipped with a claw and a corru- 
gated knob. First maxiUae like those of the female; second maxillae 
and maxiUipeds about the same size and armed with powerful chelate 
daws (see pi. 28, fig. R.)* 

Type. — ProbrachieUa anserina (Brachieilla anserina Wilson). 

(ProbrachieUa, the prefix Ilpd and Brachiella.) 

RemarJcs. — ^The female is readily distinguished by the eight posterior 
processes and the spherical e^ strings, neither character being found 
anywhere else in the entire family. In the male the turning of the 
cephalothorax at right angles to the trunk axis, and the general squat 
appearance of the body, the uniramose second antennae, and the 
chelate second maxillae and maxiUipeds are the chief characte^ 
istics. This is an arctic species and may be far more common than 
the single lot of specimens would indicate. The fish around Bering 
Straits have hardly been examined at aU for parasites; when they are, 
it is possible that this species wiU be found more abundantly. 

When first described^ this species was placed in the genus BrachieOaj 
but when the characters of that genus were definitely established this 
species differed in so many particulars that it was necessary to estab- 
lish a new genus for it. At present the generic and specific characters 
are the same. 

EUBRACHIELLAy new genus. 

Generic characters of female. — Cephalothorax about the same length 
as the trunk, inclined a little forward or nearly in the same Une; no 
dorsal carapace; trunk stout and short and separated from the 

iProo. U. 8. N«t. M1I8., ¥0L86» p. 407. 
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cephalothorax by a distinct groove; no abdomen, anal laminae, or 
pc^erior processes; genital process so rudimentary as to be scarcely 
visible; egg strings cylindrical and plimip. 

First antennae three-jointed; second antennae biramose, both 
rami unsegmented, and unarmed. First maxillae tripartite, the 
palp with one spine; second maxillae short and stout, entirely sep- 
arate and each maxilla attached separately to the host, or to a com- 
mon bulla. Maxillipeds with a swollen basal joint, which is unarmed, 
and a slender terminal claw. 

GeTieric characters of male. — Cephalothorax longer than the trunk 
and the two separated by a distinct constriction; head covered with 
a dorsal carapace; trunk bent in a half circle so that the posterior 
end points toward the head; no anal laminae or traces of segmenta- 
tion. First antennae three-jointed; second antennae imiramose, 
tipped with a curved claw. First maxillae bipartite, without a palp; 
second maxillae a little larger than the maxillipeds, both tipped with 
stout claws. (See pi. 28, fig. P.) 

Type. — Evhuchidla antarctica (BracMeUa arUarcHca Quidor). 

(Eubrachidla, Ed and BrachieUa.) 

Remarks. — This genus is distinguished by the fact that the female 
has no posterior processes, the rami of the second antennae are un- 
segmented, and the second maxillae are either entirely separate or 
are separately attached to a common bulla. The male differs even 
more, and shows a condition about half way between a typical 
BrachieUa male and that found in the genus OlaveUa and its near 
relatives. The body has been folded upon itself until the posterior 
end of the trunk points as directly forward as in ClaveUodes, but there 
has been no fusion, and the trunk is clearly differentiated from the 
c^halo thorax; and according to Quidor the second antennae are 
imiramose and terminate in a prehensile claw. The genus includes 
two species, both obtained in the antarctic by the French expedi- 
tions imder the command of Jean Charcot. 

TABLE OF.8PE0IB8. 

1. Trunk quadrilateral, first maxillae tripartite anUxreiica (Quidor), 1906. 

1. Trunk obcordate, first maxillae bipartite gaini (Quidor), 1912. 
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EXPLANATION OF PLATES. 

Plate 25. 

Male genus types. 

Fig. A. AditheraambloplUU. Fig. B. X^nuMapodia 5uft8oa/t9 (after Kane). Fig.G. 
Braekiella thynni. Fig. D. Lemaeopodina relata. 

Platb 26. 

Male genus types. 

Fig. E. Clavellisa cordata. Fig. P. Epibraehiella impudica (after Nordmann). 
Fig. 6. ThyMtioU Jongimana. Fig. H. Tkysanotella muUifimbriata (after Bassett- 
Smith). Fig. I. Charopimu dentatiu. 

Plate 27. 

Male genus types. 

Fig. J. Naobranthia Rzae. Fig. K. ClaveUopsia laciniata. Fig. L. Clavellodesrtigoaa 
Fig. M. Clavella unciruUa. 

Plate 28. 

Male genus types. 

Fig. N. Vanbenedenia br0yeri (after Olsson). Fig. 0. Parabrackiella roatrata. Fig. 
P. Eubrachiella antarciica (after Quidor). Fig. R. Probrachiella anserina. 

Plate 29. 

Females of Salmincola califomiensis and S. aalmonea. 

Fig. 16, dorsal view, S. oaltfornientia (after Dana). Fig. 17, side view. Fig. 18, 
side view, S. aalmonea. Fig. 19, dorsal view of head. Fig. 20, side view, showing 
first {a}) and second (a'} antennae, and first maxilla (mx^). Fig. 21, maxilliped. 
Fig. 22, genital process enlaiged, showing spermatophores («) in position. Fig. 22a, 
first antenna. Fig. 226, second antenna. Fig. 22c, mandible. Fig. 22df first maxilla. 

Plate 30. 

Females of Salmincola naoowei and 8. eduHxrdiii. 

Fig. 23, tide view, S. iisccnvet. Fig. 24, dorsal view of head. Fig. 25, second an- 
tenna. Fig. 26, mandible. Fig. 27, first maxi]la. Fig. 28, maxilliped. Fig. 29, 
papilla of maxilliped enlarged. Fig. 30, side view, S. edwardm. Fig. 31, dorsal 
view of head. Fig. 32, second anteima. Fig. 33, mandible. Fig. 34, first maxilla. 
Fig. 35, maxilliped. 

34843'*— Proc.N.M.vol.47— 14 46 
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Plate 31. 

Femalee of Salmmoola oqwusa^ 8, bkavXieulata and S.faleulcUa. 

Fig. 36, side view, S. oquasaa. Fig. 37, dorsal view of head. Fig. 38, second an- 
tenna. Fig. 39, first maxilla. Fig. 40*, maxilliped. Fig. 41, side view, S. buxndicn- 
lata. Fig. 42, dorsal view of head. Fig. 43, side view, S.falculata, Fig. 44, donal 
view of head (inverted). 

Plate 32. 

Females of Salmincola (hymaUif S, inermis, and ^. beani. • 

Fig. 45, side view, S. thymaUi. Fig. 46, dorsal view of head. Fig. 47, side view, 
8. inermii. Fig. 48, dorsal view of head. Fig. 49, first antenna. Fig. 50, second 
antenna. Fig. 51, first maxilla. Fig. 52, side view, S. beani. Fig. 53, dorsal view 
of head. 

Plate 3^ 

Females of Salmincola carpenteri and S. gibber. 

Fig. 54, side view, S. oarpenUri, Fig. 55, dorsal view of head. Fig. 56, second 
antenna. Fig. 57, mandible. Fig. 58, first maxilla. Fig. 59, maxilliped. Fig. GO, 
side view, yoxmg female, showing genital process. Fig. 61, side view, S, gibber. Fig. 
62, dorsal view of head. 

Plate 34. 

Females of Achtheres iorpulentus and A, mieropteri. 

Fig. 63, dorsal view, A. corpulentiu (after Kellicott). Fig. 64, dorsal view, A. 
mieropteri. Fig. 65, ventral view of antennae and mouth parts; a^ and a', fint 
and second antennae; tnx, first maxilla; mxp, maxilliped. Fig. 66, first anteuna, 
enlarged. Fig. 67, mandible. 

Plate 35. 

Females of AehthereM mieropteri and A, lacae. 

Fig. 68, side view, A. mieropteri. Fig. 69, dorsal view of head. Fig. 70, side view, 
A, lacae. Fig. 71, dorsal view of head. Fig. 72, mouth tube, first and second an- 
tennae and first maxilla. Fig. 73, second antenna, side view. Fig. 74, maxilliped. 

Plate 36. 

Female of A(Athere$ ooregoni and male of A. ambloplitis. 

Fig. 75, side view, A. ooregoni. Fig. 76, dorsal view of head. Fig. 77, side view 
of antennae and mouth parts, enlarged. Fig. 78, second antenna. Fig. 79, maxil- 
liped. Fig. 80, ventral view of posterior trunk, showing small abdomen. Fig. 81, 
side view. A, ambloplitis. Fig. 82, first and second antennae and mouth tube. Fig. 
83, second antennae from inner sido. Fig. 84, first maxilla. Fig. 85, maxillipeds. 

Plate 37. 

Female of Aditheres ambloplitie. 

Fig. 86, dorsal view. Fig. 87, side view. Fig. 88, dorsal view of head. Fig. 89, 
ventral view of antennae and mouth parts. Fig. 90, mandible. Fig. 91, bulla. 

Plate 38. 

Female of Achtherei pimelodi. 

Fig. 92, dorsal view. Fig. 93, side view. Fig. 94, dorsal view of head. Fig. 95, 
antennae and mouth parts, lettering as in fig. 65. 
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Plate 39. 

Female of AMberei percarum and males of Lenuuopoda elongata and Lemaeopodma 

relata. 

Fig. 96, side view, A, percarum. Fig. 97, dorsal view of head. Fig. 98, side view, 
young male, L. tiangtUa. Fig. 99, side view, L. rekUa, Fig. 100, second maxilla. 
Fig. 101, mazilUped. 

Platb 40. 

Male and female of Lemaeopodina relata and female of ' Tracheliastes grandis. 

Fig. 102, side view of mouth parts and antennae, L, relata, male. Fig. 103, side view 
of female. Fig. 104, ventral view of antennae and mouth parts. Fig. 105, maxil- 
liped. Fig. 106, ventral view, ST. grandis. Fig. 107, side view of antennae and 
nouth tube. Fig. 108, maxilliped 

Plate 41. 

Females of Brianella comiger, and Charopinut bicaudatUM. 

Fig. 109, side view, B, comiger. Fig. 110, front view of head; an} and an* first 
and second antennae. Fig. Ill, side view of same, flattened under pressure. Fig. 
112, side view> natural condition; lb, labium. Fig. 113, maxillipeds. Fig. 114, dontl 
view of head of C, Inamdatui, Fig. 115, first antennae. Fig. 116, mandible. Fifb 
117, first maadUa. Pig. 118, maxilliped. 

Plate ^. 

Pemales of Charopinut hieaudatut and Naobranekia lims. 

Fig. 119, side view, C bieaudatus. Fig. 120, ventral view of antennae and mouth- 
partr, an^ and an*, &st and second antennae; mx^, first maxilla. Fig. 121, mediatt 
section of N, Uzae: a, anus; i, intestine; ma^, second maxillae; n, thickened cai^ 
tilage around the muscle strands; oe, esophagus; s, stomach «r, semen receptacle; 
z, y, and z, points at which the enlaiged figures 123, 126, and 133 were taken; *, 
point corresponding to the one in the shoulders where the maxillary glands are sit^ 
uated. Fig. 122, median section of head, enlarged ;/<;, frontal gland; ig, and sg, infra 
and supca-esophagealganglia; m, mouth; oe, esophagus; p, posterior nerve; s, stomaclk 
Fig. 123, section x of ^, 121, enlarged; gc, gland cells of stomach; $, skin; set, subcu- 
taneous tissue. Fig. 124, section of second maxilliie; m, muscle bands; o, open 
spaces connecting the muscle bands; s, skin. 

Plate 43. 

Female of Naobranekia Uzae, 

Fig. 125, maxillary gland. Fig. 126, section z of ^, 121, enlarged. Fig. 127, aid* 
view of adult. Fig. 128, side view of young, showing maxillae freed at their tips. 
Fig. 129, side inev of head, showing the peculiar lateral appendages. Fig. 130, aeo^ 
end antennae. Fig. 131, ventral view of fused trunk and abdomen. Fig. 132, dorsal 
view. 

Plate 44. 

Female and male of Naobpomiua ocddentaltM. 

Fig. 133, section y of fig. 121, enlarged. Fig. 134, section of egg, showing blastoderm 
disk and large central vacuoles. Fig. 135, ventral view of antennae and mouth parts 
of M lizae. Fig. 136, dorsal view, N, ocddmtalis. Fig. 137, ventral view of antennae 
and month ports. Fig. 138, ventral view of head, akowiog peculiar lateral append- 
ages. Fig. UU^, side view of male. 
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Plate 45. 

Female and male of Clavella perfida, and female of C tumida. 

Fig. 140, Bide view, C. perfida, female. Fig. 141, ventral view, showing genital 
process and maxillary glands. Fig. 142, ventral view of antennae and mouth parts. 
Fig. 143, side view of male. Fig. 144, side view, C. tumida. Fig. 145, \'entral view of 
antennae and mouth parts. Fig. 146, first maxilla. Fig. 147, mazilliped of mile. 

Plate 46. 

Male of Clavella tumiila, female and male of C, canalicuUUa, and female of C. tmoUta. 

Fig. 148, side view, male C, hanida. Fig. 149, side view, female C, (xmaUadiUa, 
Fig. 150, v^tral view of antennae and mouth parts. Fig. 151, side view of male. 
Fig. 152, ventral view of C. in$ol%ta. Fig. 153, antennae and mouth parts, an^ and 
an\ first and second antennae; ma/, first maxilla; mxpy maxilliped. 

Plate 47. 

Female of Clavella levii, and female and male of Clavella pmguu. 

Fig. 154, side view, C, levii. Fig. 155, antennae and mouth parts. Fig. 156, side 
view of adult female of C. pmguii. Fig. 157, side view of young female. Fig. 15S, 
antennae and mouth parts. Fig. 159, second maxillae showing line of sepsiatioiL 
Fig. 160, side view of male. Fig. 161, antennae and first maxilla, enlarged. 

Plate 48. 
Female of Clavella $quamigera, and female and male of Clavella uncinaia. 

Fig. 162, side view, C. »quamigera. Fig. 163, ventral view, showing scales around 
second maxillae. Fig. 164, antennae and mouth parts. Fig. 165, second antennae. 
Fig. 166, maxilliped. Fig. 167, first antenna and first maxilla of female C. uncmata. 
Fig. 168, maxilliped. Fig. 169, section through the center of the bulla. Fig. 170, 
aide view of male. Fig, 171, first and second antennae of male. Fig. 172, first maxilla. 
Fig. 173, maxilliped. 

Plate 49. 

Female of Clavella tmdnata, female and male of C. trinOt and female of daveUopm 

robutta. 

Fig. 174, antennae and mouth parts of C. uneiruUa. Fig. 175, mandible. Fig. 176, 
claw of maxilliped (last two figures by R. Rathbun). Fig; 177, side view of female 
of C. trina. Fig. 178, antennae and mouth parte. Fig. 179, ventral view of posterior 
trunk, showing genital process and peculiar fleur-de-lis. Fig. 180, side view of male. 
Fig. 181, second antenna. Fig. 182, dorsal view of C. robutta^ showing short posterior 
processes. 

Plate 50. 

Females of Clavella recta and Clavellop$it produda, and female and male of ClavelUta 

ipinoea. 

Fig. 183, side view, C. recta. Fig. 184, antennae and mouth parts. Fig. 185, side 
view, C, producta. Fig. 186, antennae and mouth parts. Fig. 187, cell filament and 
egg of ClaveUisa oordata. Fig. 188, antennae and mouth parts of C. $pino9a. Fig. 189, 

side view of male. 

Plate 51. 

Female and male of ClaveUodee rugosa. 

Fig. 190, ventral view of cephalothorax and dorsal view of trunk. I^. 191, dontl 
view of head. Fig. 192, ventral view. Fig. 193, first antenna. Vig. 194, secoiid 
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antenna. Fig. 195, same, different view. Fig. 196, first maxilla. Fig. 197, maxil- 
Kped. Fi^. 198, longitudinal section of male; «, blind end of intestine; fg, frontal 
^and; ig and «9, infra- and supra- esophageal ganglia; yc, gland cells; mp, maxilli- 
pedal gland; oe, esophagus; <, stomach; <p, spermatozoa; tpA, spermatophore; tte, sper- 
matocyte; itg, spermatogonia; <, testis. Fig. 199, first and second antennae of male. 

Flats 52. 

Female of Clavellisa spmota^ and female and male of ClaveUisa cordata. 

Fig. 200, ventral view of cephalothorax and dorsal view of trunk of C «pmoM. 
Fig. 201, ventral view of female of C. cordata. Fig. 202, side view. Fig. 203, antidnnae 
and mouth parts. Fig. 204, first antenna. Fig. 205, second antenna. Fig. 206, 
mandible. Fig. 207, maxilliped. Fig. 208, side view of male. 

Plate 53. 

Female and male of Braehiella t^nnt and of B, gulomi. 

Fig. 209, side view, B. Ihynni, Fig. 210, dorsal view of trunk. Fig. 211, second 
antennae and first maxillae. Fig. 212, second antenna, enlaiged. Fig. 213, maxil- 
liped. Fig. 214, side view of male. Fig. 215, antennae and first maxillae. Fig. 216, 
posterior trunk of B, gulomiy showing genital process. Fig. 217, first maxilla. Fig. 218, 
maxilliped. Fig. 219, side view of male. Fig. 220, first and second antennae, after 
sketch by M. T. Thompson. 

Flats 54. 

Females of BraekieUa gulomi and B. mUratay and female and male of B. elegan$. 

Fig. 221, side view,' B. gtUomi, Fig. 222, antennae and mouth parts. Fig. 223, 
second antenna, enlarged (from M. T. Thompson). Fig. 224, mandible. Fig. 225, 
antennae and mouth parts of B. mUrata. Fig. 226, first antenna of B, eUgana, female. 
Fig. 227, second antenna, both antennae by M. T. Thompson. Fig. 228, first maxilla. 
Fig. 229, maxilUped. Fig. 230, side view of male of B, eUgana, Fig. 231, first and 
second antennae by ii. T. Thompson. Fig. 232, first maxilla. Fig. 233, claw of 
second maxilla. 

Flats 55. 

Females of Braehiella eUgans and B, mttmto, and female and male of B. pinguii. 

Fig, 234, side view, B, elegans. Fig. 235, side view, B, mitrata. Fig. 236, first 
antenna. Fig. 237, first maxilla. Fig. 238, maxilliped. Fig. 239, first antenna and 
first maxilla of B, pinguU. Fig. 240, second antenna. Fig. 241, maxilliped. Fig. 
242, side vi^w of male B. pinguis. Fig. 243, first antenna. Fig. 244, second antenna. 

Plate 56. 

Females of Braehiella pinguisj B, niiida, and Parabrachiella roatrala. 

Fig. 245, side view, B. pinguii. Fig. 246, side view, B. nitida. Fig. 247, antennae 
and mouth parts. Fig. 248, maxilliped. Fig. 249, side view, P. rottrata. Fig. 250, 
antennae and mouth parts, drawn by R. Rathbun. Fig. 251, second antenna. Fig. 
252, mandible. Fig. 253, first maxilla. Fig. 254, second maxilla of male. Fig. 255, 
maxilliped of male. 
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Male Genus Types. 

For explanation of plate see page 721. 
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Male Genus Types. 

For explanation of plate see paoe 721. 
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Females of Salmincola californiensis and S. salmonea. 

For explanation of plate see page 721. 
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Females of Salmincola siscowet and S. edwardsii. 

For explanation of plate see page 721, 
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Females of Salmincola oquassa, S. bicauliculata, and S. fauculata. 

For ExPLA^iATlON of plate see paoe 722. 
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Females of Salmincola thymalli, S. inermis, and 8. beani. 

For explanation of plate see paoe 722. 
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Females of Salmincola carpenteri and S. qibber. 
For explanation of plate see paoe 722. 
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Females of Achtheres corpulentus and A. micropteri. 

For explanation of plate see page 722. 
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Females of Achtheres micropteri and A. lacae. 

For explanation of plate see page 722. 
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Female of Achtheres coregoni and Male of A. ambloplitis 

For explanation of plate see page 722. 
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Female of Achtheres ambloplitis. 

For explanation of plate see paoe 722. 
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Female of Achtheres pimelodi 

For explanation or plate see paqe 722. 
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Females of Achtheres percarum and Males of Lernaeopoda elonqata and 
Lernaeopodina relata. 

For explanation of plate see paoe 723. 
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Females of Lernaeopodina relata and Tracheliastes qrandis. 

For tXPLANATKJN OF PLATE SEE PAGE 723. 
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Females of Brianella corniqer and Charopinus bicaudatu& 

For explanation of plate see page 723. 
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Females of Charopinus bicaudatus and Naobranchia lizae. 

For explanation of plate see page 723. 



Digitized by LjOOQIC 



Digitized by LjOOQIC 



U. S. NATIONAL MUSEUM 



PROCEEDINGS, VOL. 47 PL. 43 



130 




Females of Naobranchia lizae. 

For explanation of plate see page 723. 
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Female and Male of Naobranchia occidentalis. 

For explanation of plate see paoe 723. 
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Female and Male of Clavella perfida, and Female of C. tumida. 

For explanation of plate see page 724. 
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Male of Clavella tumioa, Female and Male of C. canaliculata, and Female of 

c. insolita. 

For explanation of plate see page 724. 
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Female of Clavella levis, and Female and Male of C. pinquis. 

For explanation of plate see paoe 724. 
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Female of Clavella squamiqera, and Female and Male of C. uncinata. 

For explanation of plate see page 724. 
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Female of Clavella uncinata, Female and Male of C. irina, and Female of 

Clavellopsis robusta. 

For explanation of plate see paoe 724. 
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Females of Clavella recta and Clavellopsis producta, and Female and Male 
OF Clavellisa spinosa. 

For explanation of plate see page 724. 
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Female and Male of Clavellodes rugosa. 

For explanation of plate see pages 724, 726. 
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Female of Clavellisa spinosa and Female and Male of C. cordata. 

For explanation of plate see page 725. 
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Female and Male of Brachiella thynni and B. gulosa. 

For explanation of plate see paoe 725. 
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Females of Brachiella qulosa and B. mitrata, and Female and Male of B. eleqans. 

For explanation of plate see page 725. 
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Females of Brachiella eleqans and B. mitrata, and Female and Male of B. pinguis. 

For explanation of plate see page 725. 
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Females of Brachiella pinquis, B. nitida, and Parabrachiella rostrata. 

For explanation of plate see page 725. 
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